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ABSTRACT
The nature of an emergency response and the evolution of the humanitarian situation represent a 
diverse and uncertain environment. Traditionally the approach to post-emergency development has 
led to a gap in knowledge and understanding at the point of transfer of responsibilities from relief to 
development. It has been proposed that recovering communities offer potential for development 
beyond the emergency.
There existed no significant guidance for community water supply in post-emergency environments. 
Decision making was seen to be an intuitive process. This approach was seen to lead to the selection 
of inappropriate water supply systems for post-emergency communities. It was hypothesised that a 
logical and systematic evaluation of an emergency situation against criteria for an appropriate water 
supply would aid decision-makers in the establishment of a lasting solution for recovering disaster- 
affected populations.
A comprehensive understanding of emergency and post-emergency situations was developed from 
significant overseas field research and discussion with humanitarian field staff. A critical and detailed 
evaluation of water treatment and supply processes was developed from an extensive review of 
literature and expanded though elicitation of expertise on advanced water treatment systems. The 
framework was developed as a method to relate situational factors with the characteristics of an 
appropriate water supply. The justified, three-part framework has considerable application in a wide 
range of situations. It is supported by field application and critical review by experts with extensive 
humanitarian experience.
The guidance framework meets the overall purpose of the research; to produce a verified tool to 
support decision making for the identification of long term water treatment and supply options for 
post-emergency situations. The developed framework is unique and has significant importance for 
decision-makers considering the requirements for a sustainable water supply system for a 
recovering post-emergency community.
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1. INTRODUCTION
Since the end of the Second World War there has been an increase in attention given to 
global humanitarian affairs. The year 1970 was the proverbial watershed, with the 
occurrence of three large-scale disasters, including the Biafra conflict, the Peruvian 
Earthquake and the Bhola Cyclone. An intense political situation in the short-lived Republic 
of Biafra caused a severe conflict-induced famine with an estimated death toll of 1 million 
(BBC 2000). The Peruvian earthquake on 31st May caused widespread devastation and an 
estimated number of missing and dead of up to 70,000 (USGS 2009). The Bhola cyclone on 
the 12th November, in what is now Bangladesh, is estimated to have resulted in a death toll 
of 224,000 (Sommer and Mosely 1970). Since 1970 there has been a steady increase in the 
attention given to emergency situations (Wisner and Adams 2002). Knowledge, experience, 
technology and interest have now reached a point where the humanitarian effort is 
effectively an industry in its own right.
1.1. RESEARCH RATIONALE
From 1994 to 2003 an approximate average of 255 million people are believed to have been 
affected by disaster events, with estimates ranging from 68 million to 618 million people. 
The economic cost associated with natural disasters has increased significantly since the 
1950s to an average of US$ 68 billion between 1994 and 2003 per year (Cooper Weil, et al. 
1990). Many of these are suggested to be related to human activities impacting on the 
global climate (Oxfam 2007a), compounded by commitments to economic growth that fail 
to account for adverse effects on vulnerable population groups (Cooper Weil, et al. 1990). 
More frequent and intensive disaster events combine with population growth, urbanisation 
and trapped, poverty stricken populations, creating a spiral of increasingly devastating 
emergencies (Blaikie, et al. 2003, Guha-Sapir, Hargitt and Hoyois 2004, Wisner and Adams 
2002).
Blaikie etal. (2003) argues that the most vulnerable groups, especially in large communities 
where social, economic and political mechanisms are at play, may already be living in 
conditions comparable to a humanitarian disaster. It is suggested a comprehensive agenda is 
needed to deal with the root causes of their vulnerability. It is often not practicable for 
poorer developing world communities to move from an unsafe to improved water supply in 
one "leap". Development tools, such as Water Safety Plans (WHO 1997), often use a staged
1
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approach to long term sustainability. Requirements associated with relief intervention can 
be seen not-solely as a stop-gap response between 'normal' life, but as the first step 
towards a sustainable solution through disaster mitigation. The introduction of the 
Humanitarian Accountability Partnership (HAP) in 2003 (HAP 2007) indicates that this is 
becoming more widely recognised. It is not difficult to see a disaster intervention as a 
catalyst for development in a community that would otherwise be unable to 
spontaneously initiate such transition.
There are often infrastructure development issues associated with the needs of the 
community during the transitional shift to a sustainable existence. Post-emergency recovery 
is a shift from an often large degree of dependency on the resources provided by relief 
agencies, to a sustainable situation, where the responsibility lies with the community. For 
water infrastructure especially, this requires careful consideration and planning. Many of the 
emergencies of the last 20 years have required international and relief agencies to utilise, 
and sometimes develop, appropriate water treatment and supply systems to support 
activities. This is seen with the development of emergency water treatment packages that 
can be rapidly deployed, such as the Oxfam field upflow clarifier kit (Clarke, Crompton and 
Luff 2004) and the Medicins Sans Frontières (MSF) assisted rapid sand filtration kit (van den 
Noorgate and Goessens 2003). More recently, the Sphere Project provides minimum 
indicators of standard provisions for agencies operating in the humanitarian field (Sphere 
2004). For post-emergency, or non-emergency situations, guidance is provided by national 
standards or, for water, the WHO Guidelines for Drinking Water Quality (WHO 2004a). A 
comparison between Sphere and the WHO Guidelines shows a large difference between 
what is an expected outcome of an emergency and development project in terms of water 
quality.
The establishment of the Millennium Development Goals (MDG) in 2000 was a global 
recognition of the scale of issues facing communities in under-developed nations (MDG 
2008). Goal 7 Target 3, called for the halving of the number of people without access to a 
safe water supply by 2015. With respect to this goal, it is suggested that post-emergency 
communities represent an opportunity to promote development.
It is therefore suggested that the humanitarian organisation has a responsibility to ensure 
that there is a continuation of relief services and that every practicable effort should be 
made to ensure that the affected population are less vulnerable in the post-emergency 
environment. This, logically, leads to disaster risk reduction (DRR) and capacity building 
within the political and social infrastructure. With respect to water, it indicates a sufficient
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level of infrastructure and technical ability to ensure a sustainable water supply system. It 
then becomes an issue as to how the agency identifies a solution that is within the capacity 
of the community to sustain.
1.2. RESEARCH PROPOSAL
Water provision in developed nations is an established, regulated industry meeting 
demanding standards. There is a wealth of information on the theory and practice of water 
treatment and supply. Much of this relates directly to the construction and operation of 
large-scale works providing upwards of 100 litres/head/day to communities with 
populations of anything from thousands to millions. This knowledge base, developed over 
the last 100 years or more, provides a basis from which systems can be adapted and 
successfully applied in a developing world setting.
A humanitarian response will cover a number of different aspects, including water, 
sanitation, food, shelter and health. It is often, however, the provision of water and 
sanitation facilities that has the greatest impact. Water provision is, perhaps, the most 
challenging objective in a response, with no standard solution. The availability and quality of 
water sources can differ immensely from event to event, making it impracticable to provide 
a one-for-all solution.
Traditional thinking has attempted to separate each phase of an emergency intervention, 
and agencies may often target specific phases. Even where agencies remain beyond the 
emergency phase, there is often a changeover of staff and orientation based on the 
organisations structure. This creates a gap in operations and knowledge towards the final 
stages of an emergency response and may affect services, impacting on long-term 
development.
Little guidance exists to indicate which options are transferable for application in either the 
acute phase of an emergency or the long-term rehabilitation of a community. Most 
organisations that work in water and sanitation in relief operations have individuals with the 
knowledge and experience needed to select appropriate solutions. However, this knowledge 
often remains with the individual, and there are few recognised published sources of 
information. Furthermore, obtaining performance data on field use of specific treatment 
solutions can be particularly difficult (Clarke, Crompton and Luff 2004). It is not unexpected 
then that information or guidelines on the selection of appropriate treatment systems and 
solutions for short and long-term emergency application are limited.
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It is speculated that a critical and detailed evaluation of the options available in both agency 
and community water treatment systems will facilitate the development of a matrix to 
support decision making associated with the transfer of water supply responsibilities from 
an international/emergency agency to the community. Furthermore, a detailed and rational 
approach to the procedure will provide a basis for optimising technology selection and later 
operation. The development of the central concepts was based on an extensive review of 
the literature combined with the views and comments of experts, both in the humanitarian 
industry and the European water industry.
With this in mind, the research project sought to identify the technical, operational, social 
and other key factors required to assess the applicability of water treatment and supply 
process as appropriate post-emergency community systems. A method is proposed which 
provides a basis for identifying key factors and their influence on establishing the suitability 
of treatment options.
1.2.1. Hypothesis
It was hypothesised that the development of a framework to identify, analyse and 
evaluate the key factors present in the post-emergency environment, would support 
community recovery by assisting agencies in attempting to make logical, justifiable and 
repeatable decisions for suitable community water treatment and supply systems. 
Furthermore, it was proposed that this would reduce the gap between the provision of 
relief and community recovery by facilitating the use of the relief agency experience, 
knowledge and understanding of the emergency situation to accelerate recovery with the 
identification of appropriate water systems.
The outcome of the research will be a significant contribution to bridging the gap between 
humanitarian relief and post-emergency development in water treatment and supply by 
providing a practical tool for field use. Furthermore, it will expand the academic 
knowledge base with a significant contribution to the understanding of the post­
emergency environment and the factors that affect the appropriateness of water 
treatment and supply processes for recovering communities. Section 0 sets out the specific 
aims and objectives that will be completed as part of the research and confirm the research 
hypothesis.
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1.3. AIMS AND OBJECTIVES
The defining target of this research project is to develop the basis for a support tool for 
identifying water supply solutions for post-emergency communities.
1.3.1. Aim  1
Develop an understanding of how existing water treatment and supply processes may be 
applied in post-emergency situations.
Objectives
• Identify technical characteristics of processes that may influence selection,
• Identify processes that may be suitable,
• Analyse the potential application of each process in a post-emergency situation
1.3.2. Aim  2
Develop a support tool to assist logical decision making for the identification of post­
emergency water supply systems
Objectives
• Establish the influence of existing conditions on decision making in post-emergency 
situations,
• Identify and select an appropriate format for a support tool,
• Develop a framework based on the influencing factors and the selected format,
• Critically evaluate the tool applicability and suitability for use in post-emergencies.
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1.4. THESIS ORGANISATION
This thesis documents the development and verification of the guidance framework in accordance 
with the aims and objectives of the research, as established in Figure 1.1. The thesis details the 
development, verification and evaluation of the research and guidance framework. It is 
accompanied by the final Guidance Framework package included as an appendix.
The thesis has a straightforward approach, with the necessary steps to develop the research and 
prove the research hypothesis, as developed in Section 1. Section 2 details the review of the 
background information and literature covering the humanitarian sector and basic water-related 
theory. Section 3 details the approach to the research and the research methods. Section 4 
introduces and describes two case studies that represent a significant part of the research. The first 
covers the humanitarian situation in northern Uganda with the conflict between the Lord's 
Resistance Army and the Ugandan Government. This is followed by the second case-study on the 
recent Cholera emergency in Ethiopia in 2007. Section 5 develops on this field research to identify 
and evaluate the emergency and post-emergency conditions that can affect decision making in the 
field. This is followed by the development of the characteristics for describing water treatment and 
supply processes that can be used in a post-emergency situation for a recovering community in 
Section 6. This is supported by a detailed review of water treatment and supply processes, which is 
included in Appendix B, as well as significant contributions from site visits to a number of advanced 
water treatment works, as detailed in Appendix A. The outcomes from the research developed in 
sections 5 and 6 are integrated in sections 7 and 8 to develop the initial version of the guidance 
framework for the identification of water supply systems for post-emergency situations. This initial 
version is presented in Section 9.
Section 10 documents the field testing of the developed framework during the Cyclone Nargis 
response in Myanmar. This is followed with the comment and analysis of the developed framework 
by experts in the humanitarian industry, as given in Section 11. The outcomes of the field trial and 
the response from review are used to modify the framework. Section 12 documents the overall 
modifications made to the framework. Section 13 is the discussion of the research and the 
development, verification and finalisation of the framework. Section 14 concludes the thesis and 
Section 15 details the references used in the research.
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2. WATER TREATMENT AND SUPPLY AND THE 
EMERGENCY ENVIRONMENT
Much can be learnt through the available literature on humanitarian work and water supply. There 
exists a wealth of information relating to humanitarian efforts, both historic and current. There is 
also available detailed knowledge that documents the design, operation and maintenance of water 
treatment and supply processes. An understanding of the role of water in human life and 
humanitarian relief is essential as a basis for the development of the research. A comprehensive 
review of literature relating to water supply, emergencies and guidance for water supply selection in 
emergencies is presented.
2.1. DISASTERS AND HUMANITARIAN INTERVENTIONS
Relief agencies and humanitarian organisations operate in diverse and demanding situations. An 
emergency response is tailored to the unique demands of each new situation. An understanding of 
the diversity of disasters and emergency situations is needed to appreciate the working conditions of 
the humanitarian industry.
2.1.1. Disasters: Hum an and Natural
The definition of a disaster is subjective to the organisation. The Oxford English Dictionary defines a 
disaster as (OED, 2009): "anything that befalls o f ruinous or distressing nature; a sudden or great 
misfortune, mishap, or misadventure; a calamity".
As a definition, this is not directly applicable here. The Centre for Research on the Epidemiology of 
Disasters (CRED) define a disaster as: "a serious disruption o f the functioning o f society, causing 
widespread human, material or environmental losses which exceed the ability o f the affected society 
to cope using its own resources (CRED, 2009). The World Health Organisation defines a disaster as: 
"events that occur when significant numbers o f people are exposed to extreme events to which they 
are vulnerable, with resulting injury and loss o f life, often combined with damage to property and 
livelihoods" as stated by Wisner and Adams (2002). The International Committee of the Red 
Cross/Red Crescent defines a disaster as: "a calamitous event resulting in loss o f life, great human 
suffering and distress, and large scale material damage" (IRFC; ICRC, 1995). It can be noted that the 
majority of these definitions refer to an event with dire results. A disaster, in the humanitarian 
perspective, is the event and the subsequent impact on human life. It is suggested that the required 
definition of a disaster needs to state this, and is therefore given here as: An event resulting in the
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serious disruption of the functioning of society, causing widespread human, material and/or 
environmental losses which exceed the ability of the affected society to cope using its own 
resources.
Events can be classified by scale and the rate of occurrence. Natural disasters are a direct result of a 
natural process including: blizzards, drought, disease epidemics, earthquakes, etc. Human origin 
disasters are a result of events caused by human activity, such as wars and civil disturbances. This 
classification becomes inappropriate when a natural disaster is compounded by human activity, or 
vice versa (Blaikie, Cannon, Davis, & Wisner, 2003). This can extend to the human impact on the 
global climate and, for instance, the increase in storm events in the Caribbean (Oxfam, 2007a).
The severity of the disaster is described as the degree of damage inflicted on a population, and can 
be measured as the Crude Mortality Rate (CMR). The average CMR for the least developed countries 
is 0.38 per 10 000 per day; Sub-Saharan Africa has a CMR of 0.44/10 000/day. The industrialised 
world has a CMR of 0.25/10 000/day (Wisner & Adams, 2002). An emergency situation with a CMR 
of greater than 1 is deemed to be serious (Davies and Lambert, 2002).
2.1.2. Emergencies and the Emergency Response
Wisner and Adams (2002) define an emergency as: a "situation or state characterised by a clear and 
marked reduction in the abilities o f people to sustain normal living conditions with resulting damage 
or risks to health, life, and livelihoods". It is an indication that the affected population is likely to 
require external assistance to survive and recover. This definition is adapted here, becoming: The 
situation resulting from a disaster event, characterised by the inability of the affected population 
to continue to reside under normal living conditions.
The term complex humanitarian emergency (CHE) was introduced to recognise the increase in 
refugees and internally displaced peoples (IDP) from combined disaster events (Burkeholder & 
Toole, 1995). A CHE is defined as: "a situation affecting large civilian populations that usually involve 
a combination o f factors including war or civil strife, food shortages, and population displacement, 
resulting in significant excess mortality" (Toole & Waldman, 1997). OCHA (1999) defines a complex 
emergency as a humanitarian crisis in a country, region or society where there is total or 
considerable breakdown of authority resulting from internal or external conflict and which requires 
an international response that goes beyond the mandate or capacity o f any single agency and/ or the 
ongoing United Nations country program. The evolution of a CHE is described as a relatively 
consistent set of steps commencing with political domination by one faction, followed by 
discrimination against an ethnic, religious or political minority, or against a majority by a ruling 
minority. The result is civil unrest, violence and conflict, with the subsequent deterioration of social
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services. Complications can arise from a dynamic political landscape, with associated security issues 
(Davis & Lambert, 2002). Food shortages and hunger can exacerbate the situation (Toole & 
Waldman, 1997), causing mass migration away from the focus of the situation in search of food, 
water and safety.
All human and environmental systems are capable of withstanding a certain level of stress, known as 
the resilience. An emergency will incur when the forces put into play by the disaster event 
overbalance a systems' ability to survive (Wisner & Adams, 2002). A society's resilience is tied closely 
to its vulnerability. Vulnerability will depend on the hazard and situational context and can vary 
within a single community; it is loosely defined as the susceptibility of a community to damage from 
a hazard. A hazard represents any phenomenon that may cause disruption or damage to the human 
environment (Wisner & Adams, 2002). Certain countries or regions are more susceptible to specific 
hazards and it follows therefore, that the population groups within that region may also be more 
vulnerable. Similarly, depending on their vulnerability, different infrastructure and sections of the 
community may suffer to a greater or lesser degree determined by the disaster event (Blaikie, 
Cannon, Davis, & Wisner, 2003). Often the most vulnerable people may have been the most 
impoverished or oppressed within a community. An individuals' sex, ethnicity, age and social status 
may dictate the quality of the land on which they reside, the strength of their homes and work they 
do. These can result in a greater vulnerability compared to others in their community. Vulnerability 
is a social, political and economic issue, increasing with poverty (Blaikie, Cannon, Davis, & Wisner, 
2003). It is worth noting that the emergency response may increase specific vulnerabilities; the 
establishment of high density camp can lead to greater susceptibility to communicable diseases 
(PAHO, 1982).
Stages o f an Emergency
Traditional thinking recognizes a number of different stages to a humanitarian emergency. Authors 
differ in the number of stages suggested (Kirby, O'Keefe, Con very, & Howel, 1997; Sherlock, 2005; 
Wisner & Adams, 2002). The Pan-American Health Organisation (PAHO) describes three phases, 
loosely translating to pre-disaster mitigation, disaster response and post-disaster rehabilitation 
(PAHO, 1982). Burkholder and Toole (1995) also give three stages: including acute, late and post 
emergency. Kirkby etal. (1997) describe five phases as illustrated in Figure 2.1.
The three stages described by Burkholder and Toole (1995) can be compared with the equivalent 
stages of relief, rehabilitation and reconstruction given by Kirkby et al. (1997). This research will 
adopt a three stage definition for the evolution of an emergency response. Relief efforts generally 
focus on alleviating the circumstances, with little regard to issues of cost, sustainability or
10
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environmental consequences. Traditionally the relief phase is a period of 3 to 6 months depending 
on the severity (Sherlock, 2005). Rehabilitation focuses on recovery under stabilised circumstances, 
with the continuance of relief activities and planning for longer term activities. The move from 
rehabilitation to development is understandably blurred, lasting until the population are again self- 
reliant. In theory such division is possible; however it is debatable whether differentiation is possible 
in practice.
Relief
RehabilitationPredisaster 
planning and 
prevention
Reconstruction
Development
Time
Figure 2.1. Outline of the disaster cycle (Kirby, O'Keefe, Convery, & Howel, 1997)
Post-Emergency Recovery and Development
The traditional description of emergencies has led to the general categorisation of humanitarian 
organisations as 'relief or 'development' orientated. It can be argued that there is a fundamental 
conflict in the ethical positions underpinning the two areas of work (Cox, 2009; Gibbs & Latham, 
1995), as presented in Table 2.1. The apparent difference between relief and development can lead 
to complications in the approach of each sector to the other (Brandt, 1997). The separation of 
emergency phases has an associated changeover of staff and program orientation (Bastable, 2007). 
The result is a 'gap' as responsibilities are transferred between agencies or staff, as illustrated by 
Figure 2.2. This impacts on the provision of humanitarian services and could affect long-term 
recovery. In addition, it suggests a need for greater resources for extended population support and 
two separate operations. The recognition of the 'gap' has led to a shift in thinking and attempts at a 
more integrated approach (Sherlock, 2008a). The Humanitarian Reform process, in 2006, highlighted 
key 'gap' areas not adequately addressed under existing humanitarian operations. This led to the 
development of the Humanitarian Reform Agenda and ultimately to the Cluster Approach (OCHA, 
2007).
The Cluster Approach was designed to meet objectives 1, 3 and 4, covering aspects such as ensuring 
trained staff, adequate accessible stockpiles, surge capacity and agreed standards and guidelines. It
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is a multi-faceted response, but primarily aims to co-ordinate between involved parties to facilitate 
and promote effective assistance to the affected populations. There are nine cluster groups 
including: Agriculture, Camp Coordination & Camp Management, Early Recovery, Education, 
Emergency Shelter, Emergency Telecommunications, Health, logistics, Nutrition, Protection, and 
Water, Sanitation and Hygiene (WASH) (OCHA, 2007). The Interagency Standing Committee Cluster 
Working Group on Early Recovery is headed by the United Nations Development Programme (UNDP) 
(CWGER, 2008). Its purpose is to promote and assist recovery during humanitarian intervention. This 
includes the restoration of basic services, livelihoods, shelter, governance, security and the rule of 
law, environment and social dimensions, including the reintegration of displaced populations. It can 
be seen that there is significant overlapping with other cluster groups, but the cluster maintains that 
it has sufficient difference in objectives, mechanisms and expertise, not to interfere with the primary 
relief activities (Humanitarian Reform, 2008).
Table 2.1. Basic differences in Relief and Development operation (Rutherford, 2008)
Basic components of Development Aid Basic components of Relief Aid
• Maximum community consultation and 
participation,
• Demand Responsive Activity (Demand 
driven),
• Needs increased awareness,
• High institutional development activity 
components,
• Long-term sustainability 
considerations,
• Considerable political evaluation 
required -  is the prevailing political 
environment conducive to maximising 
potential for sustainability of the 
intervention,
• Training as capacity building.________
• Needs responsive Activity (Needs 
driven),
• Minimal community consultation,
• Needs apparent,
• Limited or without institutional 
development,
• Short-term or zero sustainability 
considerations,
• Minimal political considerations -  
mainly concerned with preventing 
death or severe deprivation 
irrespective of political considerations,
• Limited or without training._________
In effect, the Early Recovery Cluster is an attempt to shift operations from Figure 2.2, to an 
integrated approach as illustrated in Figure 2.3 (Sherlock, 2008a). As an idea, Early Recovery 
provides a logical method for streamlining post-emergency rehabilitation and subsequent 
community development. However, it is suggested that actual implementation may be more 
complicated, and highly dependent on the characteristics of the emergency. Protracted CHEs are 
unlikely to be amenable to long-term efforts during the acute phase, due to associated factors such 
as population fear and continued destruction of infrastructure. CHE situations in Darfur, N. Uganda, 
and Somalia, are all protracted conflicts and have resisted recovery due to continued violence and 
the reluctance of displaced populations to return home (Greste, 2008; UN, 2008).
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Entry point of 
development agency
Gap in Operations
HUMANITARIAN
RECOVERY EFFORT
RELIEF EFFORT
Point of emergency 
support withdrawal
>
Event
TIME
(Event and conditions dependent)
Occurrence
Figure 2.2. Current humanitarian activity in relief work from acute to post-emergency (Sherlock, 
2008a)
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Figure 2.3. Humanitarian intervention encompassing Early Recovery (Sherlock, 2008a)
2.1.3. Hum anitarian Agencies
There are a large number of humanitarian aid agencies and organisations, who respond in different 
circumstances, for different reasons. Each is governed by varying mission statements and mandates. 
Mandates vary in intent; all express an aim to provide assistance to vulnerable populations, but
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differ in emphasis. MSF has a medical focus (MSF, 2009); ICRC limits itself to the victims of violence 
(ICRC, 2009) and UNHCR assists refugees (UNHCR, 2009). Each statement is open to interpretation 
and allows a significant degree of flexibility, although these agencies work in emergencies and 
therefore aim to establish operations within a certain time frame after the event occurrence. MSF 
promotes itself as a rapid response agency and is typically one of the first on the ground after the 
event (van den Noortgate, 2005). All attempt to support the affected population for the duration of 
their time on the ground in accordance with their mandate and does not extend beyond relief 
(Klassen, 1999).
The humanitarian charter requires that “all possible steps should be taken to prevent or alleviate 
human suffering arising out o f conflict or calamity, and that civilians so affected have a right to 
protection and assistance" (Sphere, 2004). It is recognised that the affected population are entitled 
to protection and assistance and should receive basic services necessary for life with dignity (Davis & 
Lambert, 2002). The Sphere Project sets out standards for humanitarian services with minimum 
indicators for compliance. Typically, humanitarian assistance takes one of six forms, including: 
shelter, food, water, sanitation, medical health, and protection/representation. Some agencies will 
focus on one area, whilst others are involved in a number of activities. The specific emergency focus 
may shift with the needs of the population and the event. Population displacement as a result of 
famine is likely to see a focus on food distribution; community destruction from an earthquake or 
tsunami may see a focus on shelter provision and conflict may result in the need for protection and 
representation.
2.1.4. Hum anitarian Intervention Methodologies
The level and extent of activities in an emergency response is particular to the agency involved. To a 
certain extent this is necessary, as the diversity and uncertainty that exists in each crisis prevents the 
development of a generic response. It is also a result of the origins of the agency and the self 
awareness of role and purpose in the emergency situation.
Hum anitarian Accountability Partnership (H A P)
The Humanitarian Accountability Partnership (HAP) was formerly established in 2003. It was 
developed as an effort to harmonise activities between relief agencies during the 1990s. HAP is a self 
regulatory body that certifies members' compliance with the principles of humanitarian 
accountability and quality management.
HAP argues for an ethical response that respects the rights and dignity of the affected population, by 
ensuring the quality of the relief programme. It requires a response to consider the local situation
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and develop a programme that is supportive and respectful of all individuals involved, including: the 
beneficiaries, staff, volunteers, host authorities and donors. The overall aim is to provide the best 
solution possible under the circumstances and for agencies to continue improving (HAP, 2007).
The HAP vision is to see international accountability with the accreditation of affiliated NGO 
networks that have the ability and authority to certify their own members as compliant with the HAP 
Standards (HAP, 2008). The benefit is obvious: justified humanitarian assistance in which all involved 
parties are assured that the service provision is the best that can be achieved in the given situation. 
It is important in the post-emergency situation as well; if the agency departs without sufficient 
efforts being made to ensure long-term recovery, it can leave the affected population without the 
means to fully recover. As such the responsibility held by the agency to ensure the best possible 
response under the given situation has not been fulfilled.
Participatory Hygiene and Sanitation Transformation (PHAST)
The Participatory Hygiene and Sanitation Transformation (PHAST) is a community participatory 
approach adapted from the 1970s and 1980s 'Self-esteem, Associative strengths, Resourcefulness, 
Action-planning, and Responsibility' (SARAR) methodology. It is aimed at community empowerment, 
identifying local solutions for the control of water-related disease. PHAST uses methods and 
materials that aim to promote discussion between all community members. It is a highly active and 
visual process, relying heavily on extension workers and graphic materials modified to reflect 
cultural and physical environments (WHO and UNDP, 2000). The underlying argument believes that 
behavioural changes are unlikely to be successful unless there is an understanding and acceptance of 
the causes of disease within the community. It moves away from a purely educational intervention 
towards community self-assessment and design of custom solutions. It is primarily a development 
tool, but has a role to play in relief intervention, especially in recovery.
2.1.5. Role of water in emergencies and post-emergencies
Water is essential for life and access to it is a basic human right. Lack of water can cause death 
within a few days and lack of safe water can lead to the deterioration of the physical and social 
health of a population (WHO, 2003). In 2002 it was estimated that there was approximately 1.1 
billion people living without access to an improved water source. Water is seen as a major 
influencing factor in an individuals' education, health, life expectancy, well-being and social 
development (WHO and UNICEF, 2005). A reliable, safe water supply is seen as a prerequisite to 
stable communities (Bartram, 2008). It, therefore, must represent a key provision in humanitarian 
assistance and beyond. This means meeting demand with water of a sufficient quantity at an 
acceptable quality. People must drink and unsafe water increases the chance of contracting a water­
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borne disease. Clarke et al. (2004a) suggests the basic criteria for an emergency water supply, 
ranked in order of importance, is:
1. Coverage: available today to all,
2. Quantity: meet a minimum daily requirement for supply
3. Continuity: must be supplied every day, 7 days a week,
4. a) Quality: supply to a health related standard if practicable
b) Cost: affordable installation and operation
Accepting that coverage and continuity are essential, the three points that are to be contended are 
quantity, quality and cost. It has been established that a large quantity of good water is better than a 
small quantity of excellent quality, due to issues associated with water washed diseases (Cairncross 
& Feachem, 2000; Luff, 2004). Situational conditions and available emergency funding tends to limit 
the emphasis given to operational costs. Emergency water supplies aim to exceed a minimum 
quantity per head per day of 'safe' water for survival purposes. The Sphere indicators state that this 
minimum is 15 litres/head/day, of which 2.5-3 L/H/D is for drinking purposes only (Sphere, 2004). As 
the emergency moves to development, more water will be needed, as indicated by Figure 2.4, 
though it can be noted that there is a decrease in required quality.
10L /  drinking
cooking
personal washing
6 0 /
40L /  washing clothes
cleaning home
growing food (domestic use)
waste disposal (sanitation)
business (crops production livestock)
g  | I
a . £ 2
E 1 V - COa f  O )
f E 8
£
gardens recreation V
Generally:
Increasing
quantity
Decreasing
quality
Figure 2.4. Quantity o f required water for a population in different stages o f com m unity life, from  
survival to developed (W HO, 2005)
Sustainable Community Water Supply
Development is the progressive transformation of a community both economically and socially. 
Sustainable development, as defined by the United Nations (1987) is given as: "development that 
meets the needs o f the present without compromising the ability o f future generations to meet their 
own needs." This definition was set forth in the Report of the World Commission on Environment
16
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and Development, more commonly referred to as the Brundtland Report (UN, 1987). Utilisation of 
resources available to a community should be considered such that the benefit is maximised in both 
community development and environmental conservation. Sustainable development is typically the 
merging of social, economic and environmental concerns. It is logical that water resources should be 
considered for development with a sustainable view. It has been established that water is essential 
for life, and can dictate an individual's and community's development. However, as a natural 
resource, it is also essential for the environment in which it exists. Development of a water source 
for community supply must therefore be sustainable. It should consider the economic, social and 
environmental impact of development and strive to meet the criteria stated above. For a water 
supply to be sufficient for a community, it must meet the daily demand for water, accounting for 
population growth, at a quality that does not have adverse health implications.
A safe and appropriate community water supply can be defined as sufficient water to meet daily 
demands, accounting for growth and at a quality such that the long-term health implications are 
limited. Considering the definition of sustainability given above, a "sustainable community water 
supply" is a water supply that is within the capacity of the community to operate and maintain with 
no immediate or long term impact on the surrounding environment.
2.2. WATER TREATMENT AND SUPPLY
Water supply in developed nations is an established industry, with demanding water quality 
standards and regulated compliance (CEU, 1998). The modern water supply service was established 
in Europe in the 18th century and has grown since into an established, regulated large scale industry 
(Galvis, 2002). There is a wealth of information available covering theory, operation and 
management of water treatment and supply. Much relates directly to large scale works for bulk 
production, but some is aimed at development in rural communities and fewer still cover application 
in emergencies.
2.2.1. The Water Treatment System: From Source to Supply
Water treatment is defined as the processing of water to improve quality such that it is acceptable 
for a specific use. Water treatment works through removal mechanisms described as the method by 
which a contaminant is removed. A treatment process is the physical installation using a 
combination of mechanisms to treat water. A water treatment system is a combination of processes 
used to make a complete works capable of achieving a target product quality. Hence a treatment 
process will use a particular removal mechanism, or combination of mechanisms, and a system 
will combine a number of processes to achieve a required level of treatment. Supply is the
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distribution of the product water to the consumer in sufficient quantity to meet demand, at a 
location within an acceptable distance of the point-of-use.
Available Water Sources
Source Selection
Method of Abstraction
Improve quality to reduce loading on 
subsequent processes 
Prevent undesirable contaminants from 
entering works (i.e. large debris)
Achieve main improvement in water 
with respect to physical, microbiological 
and some chemical contaminants
Polish treated water and specific 
removal of particular contaminants (i.e. 
removal of pesticides or Cryptosporidia)
Final microbiological removal and 
introduction of a residual disinfectant
level to ensure quality to point-or-use
Distribution of treated water to point- 
of-use, whilst maintaining quality by
ABSTRACTION
SECONDARY TREATMENT
DISINFECTION
PRIMARY TREATMENT
PRE-TREATMENT
DISTRIBUTION
s p n a r a t in n  f r o m  o u ts id e  c o n ta m in a t io n
Figure 2.5. Overview of a water treatment system and the purposes of each stage
There are potentially six stages in a water supply system, namely: abstraction, pre-treatment, 
primary treatment, secondary treatment, disinfection and distribution as presented in Figure 2.5. 
Each stage has a specific purpose and can include a number of processes depending on source water 
and required product quality. In the developed world, water treatment systems are often highly 
complex chains of processes with extensive monitoring at every step (Kiely, 1998). The Thames 
water Walton Water Treatment Works (WTW) produces upwards of 70 ML/day and includes: 
abstraction, bar screens, reservoir, pre-ozonation, coagulation and flocculation, countercurrent 
dissolved air flotation/filtration (CoCoDAFF™), post-ozonation, granular activated carbon (GAC) 
filtration, slow sand filtration (SSF), disinfection and pumping to a service reservoir before final 
distribution (Hulley, Brambleby, Privett, & Steele, 2008). Such extensive systems may be too 
complex for many developing applications, however, many systems are designed to utilise this multi­
barrier approach. It is recognition of the diversity of water quality and potential contamination risks 
(Galvis, 2002). With respect to the water treatment system itself, a multi-barrier approach indicates
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a series of processes ensuring that overall product quality does not rely on one single process. The 
result is a greater reliability, robustness and overall security for performance. Multi-stage filtration is 
often seen as the classic multi-barrier system including: roughing filtration, slow sand filtration and 
disinfection (Clarke, Jones, Evans, Crompton, Dorea, & Bertrand, 2004b). Any system that includes 
two or more treatment processes in series is essentially a multi-barrier system providing that each 
subsequent process improves on the performance of the previous.
Integrated water treatment is the application of a multi-barrier approach with the understanding of 
the capabilities and limitations of each process (Galvis, 2002). Process selection depends on the 
required performance to achieve product quality, and is dependant of source quality. For surface 
water sources a multi-barrier approach is often needed, requiring a series of processes. Process 
selection at each stage depends on a number of factors, not least the raw water characteristics. 
Figure 2.6indicates the application of certain treatment processes with respect to specific 
contaminant.
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Figure 2.6. Application o f water treatment processes with respect to contaminant removal (Kiely,
1998; Taylor & Wiesner, 1999; Tebbutt, 2002)
2.2.2. D rinking Water Quality in Emergency and Development Situations
The Sphere Project was developed around the concept that there is a minimum standard for service 
provision. It states: "first, that all possible steps should be taken to alleviate human suffering arising 
out o f calamity and conflict, and second, that those affected by disaster have a right to life with 
dignity and therefore a right to assistance" (Sphere, 2004). It was developed as a means of 
standardising the provision of five key services in emergencies: water supply and sanitation, 
nutrition, food aid, shelter and health. Standards are given for each sector, with indicators to provide 
guidelines to meet them. There is a subtle recognition of the conditions under which agencies
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operate, although the document sets out standards, the indicators themselves are not binding. In 
reality these indicators provide only a limited guarantee in relation to microbiological water safety. 
The Sphere does not account for extended consumption. This is understandable considering the 
traditional view of the emergency development. There is logic for not including limits for chloro- 
organic chlorination by-products (DBP), known to be carcinogenic, if morbidity and mortality impacts 
may result much sooner from the consumption of contaminated, un-chlorinated water. However, for 
protracted situations and development, when a population is likely to be drinking supplied water for 
a considerable period of time, the appropriateness of Sphere should be questioned. The situation in 
northern Uganda finally appears to be shifting from emergency to development after more than 22 
years of conflict. For these situations, alternative standards or guidelines are needed.
The WHO Guidelines for Drinking Water Quality (WHO, 2004) are a comprehensive view of the 
physical, chemical and micro-biological quality of drinking water. They are predominantly used for 
community water supply quality, though they can have a role in emergency supply if chemical 
contamination is suspected. Volume 1 of the Guidelines provides a means of ensuring drinking-water 
safety through minimum procedures and specific guideline values for contaminant concentration. 
They are primarily aimed at policymakers to assist in the development of national standards and to 
water and health regulators. The guidelines are not standards, but can be adopted as such. For 
drinking water quality assessment they provide a view of perceived water safety. It should be noted 
that the guidelines are constantly updated as new information becomes available.
Regulation: When is water safe?
Standards are a measure of quality of service provision. Their weakness is compliance. It is not 
possible to determine compliance with a set of standards unless systematic, regular quality 
monitoring is carried out. Water cannot be deemed safe unless there is evidence to prove it, which 
requires testing on a regular basis at key points, including at the point of use.
In the UK an independent body known as the Drinking Water Inspectorate is in charge of regulating 
the water industry and ensuring compliance with EU drinking water regulations (May, 2007). Such 
infrastructure would take significant investment at a national level, if it were to be achieved in a 
developing situation, and is perhaps unrealistic in the post-emergency stage. It is suggested that in 
development and post-emergency situations, monitoring and regulation may not be possible except 
at a superficial level. Attempting to monitor to ensure compliance with the WHO guidelines would 
require sophisticated water testing facilities. In theory a higher degree of monitoring should be 
feasible during emergency intervention, however, it is a largely overlooked practice in the field 
(Bertrand, 2008; Steele & Clarke, 2008a). This is primarily for logistical reasons, though agency
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priorities may also play a role. At best monitoring in emergencies is limited to thermo-tolerant 
coliform, turbidity and chlorine residual. It is unlikely, then, that monitoring to ensure compliance 
will be practicable in post-emergency situations, particularly in rural areas.
2.3. WATER TREATMENT AND SUPPLY GUIDANCE FOR 
EMERGENCIES AND DEVELOPMENT
Guidance for water treatment and supply is available for humanitarian situations. Many relief 
agencies, international organisations and technical groups have produced their own support 
documents for field operations (IRC, 2005; Oxfam, 2001; UNHCR, 2000). In addition there are non­
affiliated resources that are designed to support humanitarian operations (Brikke & Bredero, 2003; 
House & Reed, 1997). They vary from guidance on specific aspects, such as LeChevallier and Au 
(2004) to general information dissemination such as Davis and Lambert (2002).
2.3.1. Resource formats
A brief review of acknowledgements and references in many of these documents indicates that 
information resources are varied, including literature reviews, operational experience and expert 
opinion. Palaniappan et al. (2008) suggests that such support tools, broadly speaking, fit into one of 
five categories, including: evaluation tools, process guides, technical briefs, technical references and 
policy papers.
Evaluation tools are documents designed to help the user determine a solution from a number of 
options for application in specific situations. These tools include procedures to allow comparisons to 
be made between options. A process guide is a document detailing a number of suggested steps to 
assess a situation and identify measures to resolve a situation. It begins with a situation assessment 
and leads the user through to a specific solution or solutions. Technical briefs are a method of 
information dissemination for specific options. They provide little information to link a specific 
situation to the covered options, relying on the user to make the necessary connection. There is a 
great deal of flexibility in technical briefs, but a significant reliance on the user to maximise 
opportunities. Technical references provide the user with specific instructions. It can cover issues 
such as construction, operation and maintenance or monitoring. It is a guidance tool only by 
inferring issues with a particular option. Finally, policy papers make recommendations for policies or 
approaches required in a situation. It is a recommendation or a statement of intent, rather than a 
tool for decision-making. A policy may infer a method of selection or indeed dictate what options 
should be considered.
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2.3.2. Guidance in Water Supply for Emergency and Development Situations
It is suggested that successful guidance will be a balance between flexibility, scope and detail. 
Emergency situations are by nature, highly dynamic and can take place in uncontrollable 
environments. It follows that there is a need for flexibility to respond to the diversity of the disaster 
event and corresponding humanitarian needs. Flexibility should be inherent in application, as well as 
in scope of potential options and user decision-making. The user should be able to consider a 
number of different solutions across a wide range of situations. Emergency Water Sources: 
Guidelines for Selection and Treatment, by House and Reed (1997) provides support for decision 
making for the selection of emergency water supplies. The authors have extensive theoretical and 
practical experience in the humanitarian field, and developed the work in collaboration with a 
number of organisations including: Oxfam, ICRC, MSF, IFRC, UNICEF and UNHCR. This gives the tool 
an important practical validity. It is a process guide leading the user from situational analysis to the 
selection of a solution, using overview flow charts, backed up with extensive checklists of required 
information. It is an extensive text, but the process lacks flexibility. The inherent rigidity in a flow 
chart limits the ability to cover 'what i f  scenarios. This is potentially compounded by an over­
simplification of water treatment options. Only two processes for the treatment of highly turbid 
water are included namely, assisted and unassisted sedimentation. This limited scope restricts 
possible solutions to a few treatment options.
Water Treatment and Pathogen Control, by LeChevallier and Au (2004), by contrast, is a detailed 
review of water treatment processes, with no procedure for selection. It is a comprehensive analysis 
of treatment options for microbiological control, with short descriptions and detailed information. It 
is designed to support process selection, but provides no advice as to the data required for decision­
making, instead relying on the user to have sufficient understanding of the information required. It 
was developed as an accompaniment to the Guidelines for Drinking Water Quality (WHO, 2004). 
When viewed together the two documents present a comprehensive base of information, but 
provide a complex method of system for selection and is not a structured process. Brikke and 
Bredero (2003) provide a similar guidance tool in Linking Technology Choice with Operation and 
Maintenance in the Context of Water Supply and Sanitation. This document is aimed at supporting 
local decision makers in the selection of operationally appropriate technology. It has an operation 
and maintenance (O&M) focus, with limited attention given to performance or other aspects. The 
processes included have a rural focus, limiting its applicability in urban situations. There is a 
procedure for relating situational factors to the described options, but it relies on the user to link a 
situation to the information. It provides a strong basis for the comparison of options with significant 
detail. This includes description, main operation and maintenance activities, actors and their roles.
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operation and maintenance, technical requirements and potential problems. A competent user 
could tailor a solution for a specific application, based the on the community capacity to cover 
operation and maintenance requirements.
The International Rescue Committee (2005) developed the Environmental Health Field Guide as an 
aid to decision making for field based staff. It covers a range of activities including: sanitation, water 
supply, vector control, hygiene promotion and community capacity building. A procedure for 
selection is provided for each area. For water supply the user is required to choose a water source, 
treatment method and delivery method. Options for each include a single page, with a description, 
key considerations, advantages, disadvantages, likely scenarios and further references. Guidance as 
to what might be an appropriate solution against situational characteristics is not given. This is 
perhaps in recognition of the uncertainty and variability of factors. As is typical of many agency 
specific documents, there is an emphasis on practicality, with 'how-to7 information, but with little 
theory. This is understandable given the nature of humanitarian work, but it assumes the user has 
sufficient technical understanding to make decisions. The IRC field guide provides a simple overview 
of water supply in emergencies, but the user determines appropriateness. In certain circumstances 
this may be insufficient for selection of appropriate solutions.
Oxfam (2001) have a similar document in the form of the Oxfam Guidelines for Water Treatment in 
Emergencies. It is designed to support field staff in emergency situations. It follows a basic format 
including: the assessment of water quality, available treatment options and installation, operation 
and maintenance. Basic information is given for each step to provide a minimum of understanding. 
This is sensitive to the constraints of operation in emergency conditions, supporting quick decision 
making, but requires the user to have greater knowledge concerning process theory. The guide also 
leads the user to the long-term selection, which may require a greater understanding of the water 
source characteristics. This factor is not recognised, beyond the suggestion that chemical 
contamination may be more important in the long term. There are limited options available for 
water treatment, including: sedimentation, assisted sedimentation or direct filtration, slow sand 
filtration and disinfection. The application of these technologies is loosely divided into bulk water 
production, village level facilities and household arrangements. Whilst there is sufficient information 
for the user to identify a solution, it is unlikely that identifying an appropriate process is possible 
without already possessing an understanding of the situation. This is acknowledged within the text, 
indicating that circumstances will require modifications or different approaches. Though the 
document does succeed in providing a level of guidance, it may be inadequate to make a considered 
decision without sufficient existing knowledge on the part of the user.
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Significant information for operation in emergency situations is provided by the Environmental 
Health in Emergencies and Disasters (Wisner & Adams, 2002) and Engineering in Emergencies (Davis 
& Lambert, 2002). Environmental Health in Emergencies and Disasters provides a relatively 
complete text on issues faced by field staff. This includes key components of an emergency 
response: shelter, water, sanitation, food, vector control, disease control, chemical incidents, 
radiation incidents, mortuary services, health promotion and human resources. It is a reference 
guide giving methods of assessment and potential solutions for: pre-event, acute phase, stabilised 
phase and rehabilitation of an emergency response. It has detailed advice on the logistics and co­
ordination of a complete response. The aim is to provide the user with the tools to ensure a 
successful intervention under emergency conditions. For water supply, this includes a basic strategy 
of: priorities, gradual improvement, assessment, monitor and review and hygiene promotion and 
participation. Little information is given on how to build a response on this strategy, or explain 
implementation, rather the document moves on to activities needed for either a rural, urban or peri­
urban settings. Though this may be an effort to allow the user sufficient freedom in decision making, 
it appears illogical and incomplete. Treatment process options are limited to sedimentation, though 
other basic treatment options are mentioned. With respect to the long term activities for water 
supply, the document limits advice to a single page, stating that long term infrastructure should be 
considered, with a series of 'points-to-be-considered' listed. There is an emphasis on pre-event and 
acute phase activities with little information provided on the long term aspects of a response. This 
suggests that limited information is available for the transitional period from emergency to 
development. Few new concepts are promoted, drawing on existing texts. It is suggested to offer an 
insight into the 'how, why and what' of an emergency response, but lacks the details required to 
make decisions. It provides a reference source for the development of this research project, giving 
an overview to the requirements of an emergency response.
Engineering in Emergencies by Davis and Lambert (2002) aims: "to increase the effectiveness o f 
relief workers in providing humanitarian assistance during an emergency". Detailed practical 
information with minimal theory is given. It is written by individuals with experience of operating in 
emergency situations, with the support of humanitarian agencies from a range of relief workers. It is 
designed as a reference text enabling quick and easy extraction of required information. There is a 
detailed table of contents and a relatively comprehensive index. Each chapter is also followed by a 
list of references and there is a complete bibliography at the end giving locations of further 
information. The layout of the book is well thought out with the user in mind. Water supply is 
covered in four chapters, providing information on: emergency water supply, water source 
development, water storage treatment and distribution, and pumps. Detailed information on source
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assessment and methods of development and protection are given. Rather than identify specific 
solutions, this is limited to points and general rules-of-thumb for a variety of options. The user 
experience and knowledge is relied on to identify the most suitable solution. The coverage of water 
treatment includes an assessment for required treatment, given as a simple half-page table detailing 
water sources, likely quality and probable treatment demand. It is a short and simple process for 
identification based on logic and experience. Treatment options include: storage, aeration, 
sedimentation, assisted batch sedimentation, upflow clarification, roughing filtration, slow sand 
filtration and rapid filtration. Details on chlorination are also included. Apart from batch 
sedimentation and upflow clarification, these options require significant infrastructure 
developments, temporary or otherwise. Rapid deployment treatment packages are mentioned but 
with limited detail, lacking any information on selection or operation. Little or no information is 
given on long-term option selection, with a single page covering such issues. The topics covered 
suggest that this publication is focused on extended emergency situations, rather than considering 
community development.
The evaluation of these documents confirms that they do not provide a support tool that has 
sufficient flexibility, detail and scope to identify an appropriate water supply for post-emergency 
situations. A wider evaluation of resources by Palaniappan et al. (2008) covered 120 resources for 
WASH orientated activities. Few of these were identified as successfully providing a systematic 
comparison of situational requirements with process capabilities to support decision-making. None 
targeted the transfer from the emergency to development.
2.3.3. Requirements of a Guidance Framework for Decision-M aking
The research project aims to provide a tool to support decision making for water supply as a 
situation shifts from relief to development. The review of existing guidance tools indicates there are 
a few key characteristics to include if a tool is to be effective in the field, including:
• Purpose: there should be a clear defined purpose to the tool,
• Flexibility: the ability to consider a wide range of post-emergency situational characteristics 
and incorporate them into decision-making,
• Scope: must include sufficient topics both with respect to application analysis and solution 
characteristics,
• Detail: there should be sufficient detail for each option such that an informed decision can 
be made,
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• Coverage: it must apply to all post-emergency situations at all stages of recovery. Where this 
is not possible it should be stated clearly,
• Accuracy: details and statements made must be accurate and based on update information 
and where possible on actual field experience,
• User interface: it must be presented in a manner that the user can easily and rapidly move 
through the document, allowing use as both a method of selection and as a reference 
document for option evaluation.
It is suggested that for informed decision making, the user requires knowledge in two key areas: a 
knowledge of the situational requirements combined with a detailed understanding of potential 
water treatment and supply processes. This suggests that an assessment of the situation is needed 
to identify key social, cultural and technical issues. Additionally an analysis of available options 
would be required in sufficient detail to allow informed decisions. The two need to be combined to 
facilitate rapid use in diverse circumstances. Finally, it should focus on post-emergency recovery, 
using the unique position of the agency to promote long term development.
2.4. SUMMARY
This research is a contribution to the knowledge and service gap between emergencies and 
development. The review of the literature has provided a base on which to develop this research 
further, providing background information on relief theory and a basic understanding of water and 
the mechanisms of water treatment. Furthermore, it has established the existing documentation for 
guidance in decision-making in emergency and development situations, allowing the identification of 
where further research should focus to maximise the contribution to knowledge.
There is "no one-size-fits" all solution for water supply (Palaniappan, Lang, & Gleick, 2008). This is 
apparent from the numerous sources discussing different solutions. It is shown by an emphasis of 
the importance of water supply, sanitation and hygiene, in the development of communities 
(Bartram, 2008; WHO, 2003; WHO and UNICEF, 2005).There are resources supporting water supply 
selection in developing and emergency situations, but as yet there exists no single document that 
provides a logical guidance framework for the consideration of the situational factors affecting the 
appropriateness of water treatment and supply options in a post-emergency setting.
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3. RESEARCH METHODS
It has been established that there is a gap in information relating to the establishment of post­
emergency water treatment and supply systems. Section 2 reviewed the current thinking in relief 
and presented a study of basic water and treatment theory. A review of existing guidance was also 
given to identify the gaps in the current approach to decision making in humanitarian situations. The 
literature review established the avenues for further research.
This section establishes the approach for the research to develop support for logical decision 
making, through the rational consideration of factors deemed to impact on water treatment and 
supply process suitability. Two key aims were identified:
1. To develop an understanding of how water treatment and supply process can be applied in 
post-emergency situations, and
2. To develop a framework for considering water treatment and supply options by relating 
technical characteristics important factors associated with the situation.
To achieve these aims a logical method for completing the research is required. This section 
describes the approach and methods used in the development of this research.
3.1. RESEARCH APPROACH
Figure 1.1 presents the process for the completion of the thesis aims and objectives. It indicates the 
key stages required in the development of the research, including:
1. Identification of prevailing conditions in emergency and post-emergency situations with 
respect to water provision,
2. Identification of a suitable format for the framework,
3. Identification of water treatment and supply processes potentially appropriate for
application in post-emergency situations,
4. Integration of previous stages for the development of the framework,
5. Evaluation of the framework as a tool for the support of decision-making with respect to
post-emergency water supply solutions.
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3.1.1. Identification of prevailing emergency and post-emergency conditions with  
respect to water supply development
Disaster events are by nature, unpredictable, with diverse consequences resulting from a variety of 
conditions. It is expected that categorisation and prediction is unlikely to be practical due to the 
significant degree of uncertainty apparent in emergency situations (Steele and Clarke 2008a). It is 
believed that certain aspects of an emergency and post-emergency situation may influence the 
applicability of water supply processes. It is suggested that a review of current and previous 
disasters, with their associated humanitarian response, may facilitate the identification of key 
factors that could affect decision making. To achieve this understanding, it is envisaged that 
information will need to be collected from a variety of sources, including:
• Literature and documentation of previous emergency interventions and post-emergency 
situations,
• Selected case-studies of current emergency situations, and
• Elicitation of expert opinion through interviews and questionnaires.
3.1.2. Identification of a framework format
The key factors identified as influencing decision making provide a basis for the evaluation of 
treatment and supply process suitability in post-emergency situations. The aim of the framework is 
to provide guidance by linking the influence of the key factors to the technical characteristics of 
available options. It is suggested that an appropriate format is essential if the framework is to 
facilitate option consideration. Guidance documents in the humanitarian area do exist and, in some 
cases, have been proven to be versatile. It is suggested that the main process for selection of a 
suitable framework format is through the review of literature. A critical evaluation of available 
guidance tools may facilitate the identification of a suitable format.
3.1.3. Identification and analysis of potential water treatment and supply options
It has been suggested that water treatment and supply process suitability can be determined by the 
comparison of the process with the situation. An understanding of the process is needed to compare 
available options. This indicates the need for a significant literature review of current water 
treatment and supply processes. It is likely that comparisons would be facilitated by use of a generic 
set of technical characteristics. It is expected that these technical characteristics can be developed 
from the examination of emergency and post-emergency conditions.
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The characteristics can be used to produce a standard format for process description, which 
combined with a more holistic evaluation should provide an understanding of any particular process. 
It is suggested that a 'strengths, weaknesses, opportunities and threats' (SWOT) analysis is the most 
appropriate means for analysing and evaluating each process. The development of a complete set of 
characteristics and SWOT analysis, suggests an in-depth understanding of potentially applicable 
processes. This knowledge is found predominantly in two sources: literature and expert opinion.
Considering the diversity of influencing factors, it is suggested that process suitability may vary 
between applications. To aid evaluation it is likely that a means of rapid comparison between 
processes is needed, which may be achieved by the ranking of options against established criteria. 
Logic would suggest that the ranked criteria are the same as the technical characteristics used to 
describe each process.
3.1.4. Development of a procedure for the consideration of process suitability
The development of a procedure for process evaluation involves the combination of:
• Identified key factors in emergency and post-emergency situations, and
• Identified treatment and supply processes deemed applicable, with
• The selected framework format.
It is envisaged that the compilation of these three aspects will require the development of unique 
tools for data collection, analysis and interpretation to support decision making. These tools, where 
possible, should be based on existing literature and expert opinion, to ensure flexibility and usability 
in field conditions.
3.1.5. Framework evaluation
The developed product will require evaluation to assess whether it has achieved the research aims. 
It is suggested that the framework is reviewed by agencies operating in emergency and development 
water supply and then applied in the field in a selected case-study. A validated framework will 
require proof of:
• Format versatility and flexibility,
• Content correctness, and
• Framework usability
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3.2. RESEARCH METHODS
The broadness of the researched topic is such that the nature of the data to be collected is greatly 
varied. A number of data collection and analysis tools have been identified as integral to the thesis 
research and development.
3.2.1. Literature review
A literature review is a systematic, explicit, and reproducible method for identifying, evaluating, and 
interpreting the existing body of recorded work produced by researchers, scholars, and practitioners 
(Fink 1998). The literature review is used to gauge existing knowledge available on issues covered by 
this research, initially as gap analysis to determine research validity. Additionally, it is used to 
develop a significant knowledge base in order to facilitate the development of the key concepts of 
the research, as listed in section 0. The review is completed where appropriate, as indicated by 
section 3.1, and forms an integral part of the thesis.
3.2.2. Elicitation of Expert Opinion
There is evidence to suggest that important knowledge concerning field operations and performance 
for both emergency response systems (Bertrand 2008) and water treatment and supply processes 
resides with the expert. This includes:
• Process operators,
• Research and development personnel, and
• Agency staff.
Two key methods for data mining through elicitation of expert opinion have been chosen:
• Interviews, and
• Questionnaires.
Interviews
Interviews offer a dynamic opportunity to accumulate views, opinions and knowledge concerning 
issues not readily available from other knowledge sources (Robson 2002). It is generally agreed that 
interviewing is a key method in data collection (R. Berry 1999). It was determined that semi­
structured and unstructured interviews would be the most appropriate technique of information 
elicitation from experts and field staff (Robson 2002). It was believed that this would allow the 
interviewee to present information they felt to be more salient to the topic of discussion. It would
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retain sufficient flexibility to develop on specific issues mentioned, yet allow control of the interview 
direction to be maintained, therefore maximising available time.
Interviews were held in informal settings, where appropriate, aiming to minimise interference from 
a formal, structured environment (R. Berry 1999). This could result in more accurate opinions being 
offered, unfettered by organisational or political standpoints. Interviews were recorded when 
possible to ensure there was a record of all comments made. A request was made to the interviewee 
for permission to record the interview. If granted, a transcript was complied to facilitate analysis. If 
permission was not given, then careful notes were made to maximise the data collection. A full list of 
people interviewed as part of the research is included in Appendix A.
Questionnaires
Questionnaires are a useful tool for collecting significant data from a wide range of respondents 
without requiring the presence of the researcher. However, the benefits have to be weighed against 
time needed for development and refinement, as well as the relatively limited scope and flexibility in 
responses (Cohen, Manion and Morrison 2007). It was envisaged that they would be used for 
information that did not require in-depth discussion, but rather the elicitation of general expert 
opinion. Questionnaires were to be distributed depending on the nature of the required data, or on 
occasion, in conjunction with a face-to-face interview allowing clarification of answers. For more 
general questionnaires a self-completion method was used (Robson 2002).
The hope was to canvas opinions from a wider population without the associated logistical issues 
associated with interviews. Questionnaires proved to be largely unsuccessful when distributed for 
self-completion. Reasons for this resulted primarily from the nature of relief agency work. Experts 
approached tended to have insufficient time to complete questionnaires due to work commitments 
that invariably included remote locations with little communications. Attempts to follow up 
distributed questionnaires were largely unsuccessful for similar reasons. Consequently 
questionnaires contributed little to the knowledge base used in the development of the thesis. It is 
suggested that this had little impact on the thesis development as alternative methods proved to be 
highly successful at data collection.
3.2.3. Case-studies
A case study is the examination of a moment in time. It is the development of detailed, intensive 
understanding of a single 'case', or of a small number of related 'cases' (Robson 2002). Case-studies 
provide unique examples of real situations, allowing a clearer understanding of complex social 
phenomena (Cohen, Manion and Morrison 2007). It allows the identification and retention of the
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holistic and meaningful characteristics of real-life events not possible using other research methods 
(Yin 2003). A case study is a relevant research method for:
• A topic concerning a contemporary set of events;
• A research question involving how and why;
• Investigation of a situation with little or no control over the events (Yin 2003).
Case-studies are a key research method for the development of this research. They represent a 
method of gaining insight into the complex nature of disaster events and emergency development 
from relief to recovery. They can sometimes represent a non-effective means of data collection and 
analysis due to the lack of control and systematic procedures on the part of the investigator. 
Generalisations are difficult, as the parameters vary greatly. It is necessary to prevent investigator 
bias from influencing the conclusions of the study (Yin 2003). It is believed that as a guidance tool for 
decision making, the framework will have greater application if it is developed on a broad knowledge 
base. Multiple case-studies may allow confirmation of conclusions, with significant support data for 
concept development and verification of the final framework.
Predicted time restrictions and availability of emergency interventions for student participation may 
limit the number of case-studies included in research. It was decided that three case-studies would 
be viewed as the minimum required for framework development. This was believed to strike a 
balance between the practicalities of funding and time, yet provide sufficient breath of 
circumstances to allow a holistic overview. Identification and selection of case-studies relied on 
contacts in the humanitarian sector. As the framework is designed for global use, the criteria for 
case-study selection can be broad. For security and logistical reasons research would have to be 
associated with an operational agency. Furthermore it is believed that this will provide insight into 
issues associated with operation in disaster zones. The case-study should also include a strong water 
supply component. The scope for a long term commitment within the agency mission is not 
necessarily essential, as the situational conditions can still feed into concept development. If 
possible the timing of the case-study should target the latter stabilised stage of the emergency. This 
indicates a retrospective knowledge concerning the emergency response, but the current situation 
will be poised for development. An accurate understanding of issues associated with selection of 
future systems can then be developed or used. Due to the nature of disaster response activities, it is 
not possible to pre-determine and select case-studies. Rather, research will require close liaison with 
active relief agencies and allow sufficient flexibility to respond to global events. Collection of raw- 
data during case-studies will be through a combination of visual observation, interviews, surveys and 
water quality testing.
32
3. RESEARCH METHODS Steele 2010
A list of case-studies used in the development and verification of the framework is included in the 
thesis appendices, along with a concluding report for each case-study. Data collected for research 
purposes is included as an integral part of the thesis, and referenced where used.
3.2.4. SW OT Analysis
The analysis by examination of the 'strengths, weaknesses, opportunities and threats' (SWOT) is a 
methodical process of assessing an option (Berry and Wilson 2004). It considers both inherent issues, 
and external factors from a positive and negative perspective. A SWOT analysis is a universal tool in 
strategic planning with widespread application (Marke and Sloane 2005). The user can gain a 
substantial understanding of the advantages and disadvantages based on the inherent nature of the 
option, and the response to external situational factors.
This methodology was chosen for the analysis of potential water treatment and supply options as it 
offers a concise means of assessment and presentation of findings. A SWOT analysis is used to 
present a summary of the key issues associated with an option and to identify factors that may 
promote, or prevent application. The method lends itself to tabulation, allowing a complete 
assessment in a single table. Furthermore the analysis can be sub-divided based on issues associated 
with design, operation, maintenance and response to feed water quality and variability. The ability 
to expand on issues within the table may be restricted, suggesting that a SWOT analysis may be 
insufficient in some instances. Visual bias may prevent accurate understanding of an option, where a 
long list of opportunities might visually outweigh overriding key threats.
3.2.5. Experimental Methods
It was necessary to undertake water quality testing to assess water source quality and performance 
of relief water treatment and supply systems in the field. This involved the regular physical, 
microbiological and chemical testing for specific parameters. Standard methodology and operating 
practices were used for all experimentation. Frequency of testing was determined on a case-by-case 
basis as a balance between logistical limitations and required data collection. Parameter testing 
included:
Flow Rate
Used to indicate the rate of production of water for treatment and supply processes. Where 
possible, measurement used the custom flow meter included on the system. If not available, flow 
rate was measured as time to fill a container of known volume, repeated three times and the 
average taken to reduce anomalous results.
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Turbidity
Turbidity is a measure of water cloudiness. It was measured as Nephelometric Turbidity Units (NTU) 
using the HACH 2100P handheld turbidimeter when available (HACH 2008). Alternatively for long­
term field applications, turbidity was measure as Turbidity Units (TU) using the Jackson Turbidity 
Tube (WHO 1997).
Suspended Solids
Analysis of suspended solid content was not feasible under field conditions. On occasion it was 
measured for analysis of processes under pilot test conditions, when the required apparatus was 
available. Samples were examined using method 2540D Total Suspended Solids Dried at 103-105oC' 
as described in Standard Methods for the Examination of Water and Wastewater (Greenberg, 
deseed and Eaton 1992).
Thermo-tolerant Coliform
Thermo-tolerant conforms were used as an indicator for faecal contamination. They provide an 
indicator for the quality of raw water and to assess microbiological performance of water treatment 
systems. Analysis used the membrane filtration method with membrane lauryl sulphate broth as 
medium. The DelAgua Microbiological Testing kit was used for field testing, using a 16 hour 
incubation period, in accordance with the method described in volume 3 of the Guidelines for 
Drinking-Water Quality (WHO 1997).
p H
The pH value was used as an assessment parameter for water source quality, and as an indication of 
potential treatment issues. The pH value was measured using the HACH senslONl pH meter (HACH 
2000). When this unit was not available, the standard Palin pH colour comparator was used.
Chlorine
Chlorine testing was used to determine the performance of water treatment kits for emergency 
application and existing supply systems. It provided an indication of microbiological performance 
and operational consistency. Chlorine was measured as free and total chlorine concentration as 
milligrams per litre. Chlorine dose and residual chlorine concentration was measured at time zero 
and 30 min respectively using a HACH DR/890 Datalogging Colourimeter (HACH 1999) when 
available or the standard Palin Chlorine colour comparator when circumstances required.
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3.2.6. Thinking
The research identified a considerable volume of data, information and knowledge that had to be 
coalesced and integrated to form the framework. A considerable amount of the time spent in the 
development of the research focused on brainstorming and thinking to determine the optimum 
method for data collection, analysis, interpretation and utilisation. This was essential if the final 
guidance framework was to be a practical tool that presented a validated method for the 
consideration of the key factors present in a post-emergency environment.
3.3. SUMMARY
This section has established the approach and methods that have been used in the development of 
this research. It was determined that the approach will lead the research from the identification of 
the factors that can affect decision making, to the establishment and verification of a logical 
approach to decision-making for water supplies in post-emergency situations. This will be achieved 
by integrating two avenues of research, including:
• The evaluation of water treatment and supply process suitability in the post-emergency 
environment, and
• The establishment of the influence of situational factors present in the emergency and post­
emergency environments.
The research will focus on the analysis of emergency and post-emergency situations through field 
based research to provide case-studies and expand the knowledge base with an understanding of 
current humanitarian situations. Furthermore this understanding will be complemented, supported 
and extrapolated by the elicitation of expert opinion from individuals with extensive operational and 
theoretical knowledge in the humanitarian industry and the European water industry.
Combined, the approach and methods established as the basis for this research will help to validate 
any conclusions reached and support their acceptance as an important contribution to knowledge.
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4. CASE STUDY RESEARCH RESULTS
Case-studies are deemed to be an important means of understanding the complex 
interaction of factors typical in emergency situations. They are seen as the key means of 
data collection and analysis in the development of this research. Case-studies are necessary 
to develop on the current knowledge and provide a raw understanding of decision-making in 
a humanitarian situation without interference that may be an issue with indirect data.
It was previously established that three case-studies would be the minimum sufficient to 
develop an understanding of the influence of situational factors on decision making and 
support research findings. The purpose of overseas field research periods was to provide 
current data for analysis. It was believed that this would provide both credibility and 
accuracy. Two of the completed three case-studies were used in the development of the 
guidance framework. The final case-study was used as a mean of evaluating the framework's 
applicability. The first two case-studies are presented here, and include:
1. The Lord's Resistance Army (LRA) conflict in Northern Uganda in 2007, and
2. The Cholera epidemic and flooding in Ethiopia in 2007.
Both case-studies were possible only with the support of Oxfam GB. The field work involved 
a combination of supporting agency activities and conducting thesis research. Both 
situations were assessed at the point of transition from emergency to development. 
Information pertaining to acute emergency activities is based on available literature, 
memories of individuals present at the time, and the understanding of current staff. There is 
generally a turn-over of staff between the acute and stabilised phases with second, or third, 
rotation staff relying on often incomplete hand-over notes and briefings. This section is a 
précis of the results of data collection and analysis from Uganda and Ethiopia and presents 
the basis on which the central concepts of the thesis are developed. A more detailed analysis 
is as available in the 'back to office reports' included in the appendices. The case-studies are 
presented as an analysis of the situation based on pre-departure evaluation and evolution of 
understanding once on the ground. It was felt that this more dynamic approach would 
enable a greater understanding of each environment.
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4.1. NORTHERN UGANDA -  THE LORD’S RESISTANCE ARMY 
CONFLICT 1986 -  2007?
Figure 4.1. Padibe ID P cam p in Kitgum, U ganda
The LRA conflict was used as a case study. The following discussion is a précis of more detailed 
analysis. A full back-to-office report is included as appendices.
4.1.2. Case-Study Approach
Host Agency and Establishment of Contact
The host agency for the Ugandan case-study was Oxfam. Oxfam GB had been operational in the 
Kitgum region for over 10 years. They have a well established operation focusing on food 
distribution and WASH activities. Staff included approximately 3 expatriate and 50 national staff. 
Contact came from a request from Victoria Murtagh, the WatSan manager in Kitgum. Oxfam was the 
lead WASH agency in approximately 25 camps which included seven camps for Internally Displaced 
People (IDP) and associated transitional camps. Contact came with the support of Bastable, the 
Oxfam GB WatSan Emergency Co-ordinator at head office in Oxford, UK. It was agreed that Oxfam 
would support the research in exchange for support of their operation through capacity building of
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national staff. This was to include daily support for staff and a series of training workshops in water 
quality monitoring and water treatment and supply. Training was well received and included 
attendees from Kampala. Training was also given to AVSI staff on the use of the DelAgua kit after it 
was requested.
Pre-departure Plan for Research
Pre-departure research determined that a complex series of events had lead to the current stable 
situation. The international community was keen to see the return of up to 2 million displaced Acholi 
people to their pre-conflict homes across the Kitgum, Gulu and Pader regions. The aim of the case- 
study was to develop an understanding of the current situation and to consider the evolution of the 
emergency and its impact on decision making for water supplies. The data collection would focus on 
the IDP camps, both main and transitional, and the humanitarian agencies involved in water 
sanitation and hygiene (WASH). Research would attempt to ascertain how the current situation had 
evolved and what impact it had on decision-making for WASH activities currently and previously. 
Specific objectives included:
• To evaluate the availability and quality of water sources in the camps and settlements through 
chemical and microbiological water monitoring,
• To assess the water quality of water stored at the household,
• To identify any factors that influenced humanitarian activities with respect to water supply 
during and after the emergency response, and
• To evaluate factors deemed to influence the establishment of water supply in the post­
emergency environment.
In-country Operation
Water quality testing was carried out on a selection of groundwater sources and household 
collection and storage vessels. Both chemical and microbiological testing was undertaken to assess 
the level of contamination of the sources, and the effectiveness of the storage practices. The 
chemical analysis included: iron, fluoride, nitrates, nitrites and pH.
Water taken from household collection and storage vessels were tested for microbiological 
contamination. A series of brief questions were asked of each family, which are given in Appendix C. 
No questions concerning hygiene practices were asked. With limited time, it was felt that covering a 
wider population would allow a broader understanding of the situation. It was felt that observation 
of household practices would be sufficient to identify gaps in hygiene practices. Interviews were 
used to gather much of the current information on the emergency situation. A number of
38
4. CASE-STUDIES Steele 2010
organisations were approached and representative individuals interviewed, the full details of which 
are included in Appendix A.
4.1.3. Evolution of the Emergency
History of the Conflict
In 1981 Yoweri Musenevi, the current Ugandan President, formed the guerrilla resistance 
movement, the National Resistance Army (NRA) and started a campaign of insurgency. In 1986 the 
NRA ousted the Acholi-led Okello regime of Milton Obote (BBC 2006). The collapse of the regime led 
to the disbandment of the Uganda People's Democratic Army (UPDA), the majority of who were 
ethnic Acholi from northern Uganda. Disillusioned, these former soldiers returned to the north, 
where they largely failed to be re-integrated into society (van Acker 2004). Alice Lakwena formed 
the Holy Spirit Movement (HSM) in 1986, whose military army, the Holy Spirit Mobile Forces (HSMF) 
were the prequel to the Lord's Resistance Army (LRA) (Doom and Vlassenroot 1999). Joseph Kony, 
the LRA leader, initially joined the Ugandan People's Army (UPA) as a spiritual mobiliser as part of 
the 'black battalion'. The HSM was disbanded in 1988 and the LRA was formed in its wake by Kony. 
Initial tactics were similar to the HSMF, but these soon changed and a more military style was 
adopted using tried and tested guerrilla tactics (van Acker 2004). The conflict remained relatively low 
key until the LRA began to receive support from the Sudanese government in 1991. This was to 
counter open Ugandan support for the Sudan People's Liberation Movement/Army (SPLM/A). When 
peace talks collapsed in 1994, there was a marked increase in violence and wholesale kidnapping 
that came to characterise the LRA. Operation North in 1991, by the government, began a process of 
forced population movement from dispersed remote communities into 'protected villages' (van 
Acker 2004). Operation Iron Fist in 2002 saw 90% of the Acholi population rounded up and put into 
camps (AJWS 2005). The Acholi were caught in the midst of the conflict, with both sides responsible 
for their mutilation, execution, abduction and effective slavery.
Support for militant forces in Sudanese and Ugandan territory by Sudan and Uganda officially ended 
in 1999 with the signing of the Nairobi agreement (Cartercenter 1999, Otto 2002). Sudanese support 
for the LRA further diminished when southern Sudan achieved autonomy and they moved into the 
Democratic Republic of Congo (DRC). More recent reports suggest they are operating out of the 
region where the DRC meets the Central African Republic (CAR) and southern Sudan. The recent lack 
of support has led the LRA to the negotiation table, and in August 2006 a peace agreement was 
reached with the Ugandan government. The Acholi population responded with a rapid exodus from 
the IDP camps in a process known as the decongestion program. The peace is far from certain, and 
there remain serious obstacles to the disbandment of the LRA and peace. An issue is the outstanding
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arrest warrants for Joseph Kony and other LRA leaders by the International Criminal Court for crimes 
against humanity (ICC 2005). There is a refusal by the LRA to sign any final document if these 
warrants are not removed (Raby 2006). Repeated failure by the LRA to ratify the treaty led to a joint 
military operation in 2008 by Uganda, South Sudan and the DRC in an attempt to destroy them.
Event and Event Development
The conflict began as an internal struggle between the LRA and the Ugandan military: the Ugandan 
People's Defence Forces (UPDF). LRA motives were initially for the rights of the Acholi people. It is 
generally believed that the root cause of the conflict has now been lost (AJWS 2005, Doom and 
Vlassenroot 1999, van Acker 2004) and the LRA are now fighting for a self-styled religious 
fundamentalism in opposition to the current Ugandan regime (AJWS 2005). Operation Iron Fist in 
2002 escalated the conflict as the LRA stepped up its insurgency (AJWS 2005). The UPDF resorted to 
a strategy known as 'draining the swamp'; rounding up the civilian population and placing them in 
camps (Paul 2006). It is estimated that the IDP population increased from 480,000 to approximately 
1.8 million in the wake of the 2002 offensive (AJWS 2005). Error! Reference source not 
found.illustrates the current location of the main IDP camps in the Kitgum region.
Security in the region for both the affected population and humanitarian workers was a serious 
issue, especially after March 2002 (AJWS 2005). The northern most regions were mined and heavy 
ordnance was used by both sides. Camp populations were unable to venture beyond the camps. 
Farming was difficult and there was a reliance on food aid. Water sources had to be within 500m of 
the camps to prevent women and children being targeted whilst collecting water (Balsamo 2007). 
Military escorts were needed for agencies visiting camps, restricting agency operations (Murtagh 
2007b). Oxfam was the lead water and sanitation agency in 7 IDP camps distributed across the 
Kitgum region, with the furthest camp, Patongo, a 2 and a half hour drive on rough roads from 
Kitgum town. Remote implementation was the main form of operation, training local staff in Kitgum 
before sending them to back to the camps, with little on-the-ground control of operations by 
expatriate staff (Walker 2007).
The situation in Uganda was a complex emergency involving an IDP population suffering from civil 
strife, food and water shortages and lack of livelihoods. The situation was prone to rapid change, 
and periods of stability could deteriorate overnight (Walker 2007).
4.1.4. The Conditions of the Affected Population
Estimates for the size of the IDP population in N. Uganda vary from 1.6 to 2.0 million people. It is 
believed that this is approximately 95 % of the Acholi people. Over 70% of this population is under
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the age of 25 (AJWS 2005). The population consists of mainly subsistence farmers who were 
originally dispersed across the region living in small isolated farming communities. Access to water 
was limited, with water collectors having to travel long distances on a daily basis (Balsamo 2007, 
Goodfellow 2007).
Living Conditions
During the emergency, people living in the IDP camps suffered from extreme overcrowding and 
abuse. There were severe issues with food, water, hygiene and security. Movement restrictions 
prevented farming and livelihoods. Traditional housing is constructed of mud-bricks with thatched 
roofs. Wild fires during the dry season posed a particular threat to the densely packed camps. 
Human rights abuses were perpetrated by the LRA, the UPDF and Local Defence Units (LDU), 
including sexual assault and gender based violence. The leading causes of mortality included malaria, 
diarrhoea, violence and HIV/AIDS. This was compounded by limited access to health services and 
malnutrition. The crude mortality rate for the Gulu, Kitgum and Pader regions was put at 
1.54/10000/day (OCHA 2006).
The decongestion program has somewhat alleviated the overcrowding, with the population 
encouraged to move to transitional satellite camps as a step towards returning to their original 
homes (Murtagh 2007b). This reduces congestion and increases access to land (Brown 2006) and 
should reduce dependency on aid. Reasons given for recent population migration include protection 
from military oppression, overcrowding in the camps, and farming. There was a need for space for 
farming and a desire to return to their original farms (Balsamo 2007, Murtagh 2007b, Walker 2007).
The importance of security shifts with location. Some people already lived in the satellite camp of 
Oppette, close to Kitgum prior to the August 2006 peace process. In more northern areas security 
remains an important reason for not moving. Mines and fear of insurgency has reportedly prevented 
the majority of the population of the Lukung camp from leaving. In addition the selection of a 
satellite settlement location did not include a viable water source. It was apparent that some sites 
did not have access to water (Balsamo 2007, Brown 2006).
Many families had two households, one in the satellite settlements and the other in the main camps. 
Parents live in the satellite settlements and cultivate the traditional family land, whilst the children 
remain in the main IDP camps (Walker 2007). This is a compromise between a need to farm and a 
reluctance to lose the benefits offered in the IDP camps. As a registered IDP in the main camps a 
family is offered education, medical services and food aid. These are not often available in the 
satellite camps (Brown 2006). Education especially seems to be an important reason, with parents
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reluctant to pull their children out school now that it is finally being offered after 20 years of conflict 
(Walker 2007).
The traditional calendar for activity was also seen to dictate movement (Murtagh 2007b). As a 
farming population, people were concerned with preparing for planting season. People timed their 
movement to the satellite camps to allow sufficient time to clear the fields. Similarly grasses used as 
roofing materials are harvested in November and a family will not move until they are able to 
construct a new home (Murtagh 2007b). In some cases villages did not move despite the conflict. 
These are few, but more prominent further to the east. The east of Northern Uganda is inhabited by 
the Karamojong tribes. These are cattle herders and have a history of protecting their livestock and 
themselves from cattle rustling. The villages in the west of their area did not move (Balsamo 2007). It 
is unknown whether the majority of people will eventually return home. During the extended period 
of the conflict people lived in close proximity for increased security. It may be that the population 
will prefer to live in small communities, as opposed to isolated farms, for added protection (Walker 
2007). With peace apparently secure, the number of I DPs is diminishing. It is expected that most will 
have moved by December 2007 (Murtagh 2007b).
Post-Emergency ID P  Camp Communities
Many of the main camps were towns prior to the conflict. There is little evidence of the original 
community today, but it is logical to assume that they will remain after the conflict.
The pre-conflict remnants of Padibe include a girl's school and boy's school and some ex-colonial 
buildings. There is a small commercial base, including small shops, bars and workshops. The town 
also represents a traditional stopping point on a trade route from South Sudan to Kitgum and into 
Uganda. The current population is estimated at 35,000. This number should decrease with time, but 
the final population is unknown at this time. It is suggested the final population will not be less than 
10,000. The presence of some commercial activities, a potential trade route, three educational 
facilities and a market area suggests a level of disposable income. There are likely to be individuals 
with the technical training to understand and operate water treatment and supply system of some 
complexity.
Post-Emergency Satellite Camp Communities - O kid i
Okidi is a transitional settlement and was established in September 2006 as part of the 
'decongestion' of the Amida camp. It has a population of approximately 4,171 at the time of survey 
(July 2006). The estimated maximum population is expected to be 4,311. Okidi is approximately 45 
minute drive from Kitgum at an estimated distance of 30km along a rough dirt road. The community 
had no personal vehicles, with travel by foot or bicycle. There was significantly more space
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surrounding individual houses and many had small kitchen gardens. The main income generating 
activity was subsistence farming. People do not boil their water on a regular basis before drinking. 
There were no educational facilities available in the community.
Returnee Communities
Prior to the conflict, the majority of the population were reported to have lived as small isolated 
communities of population sizes less than 100 individuals. With the arrival of potentially lasting 
peace, the majority of the camp populations are looking to move to their pre-conflict homes 
dispersed across the region. Supporting returnee population groups is becoming of increasing 
significance for agencies operating in the Kitgum area (Balsamo 2007, Goodfellow 2007). It is likely 
that returning communities will construct traditional, isolated farmsteads, similar to communities 
prior to the conflict. Site selection is likely to be governed by proximity to land for farming, and not 
necessarily water supplies (Goodfellow 2007). As subsistence farmers they would have little ability 
to generate income. The sheer scale of the potential returning population would suggest it would 
not be possible to consider each group in its own environment.
4.1.5. Water Source and Supply
Information and data used in the analysis of water sources, supply and storage at the household 
level was collected through a combination of testing and interviews. The following is a summary of 
findings and a brief discussion. Data and analysis is included in Appendix C.
Availability of Water
Groundwater was available in the region in most locations. Some locations were found to be dry, but 
the majority of test wells yielded some water. The ground water has a reportedly high variation in 
depth. This may suggest variable chemical quality, but also a high microbial and physical quality in all 
except shallow sources, providing that there is adequate protection. Seasonal surface water sources 
were available, with rivers, ponds and dam projects being fed by two rainy seasons. These were not 
used unless circumstances were desperate and could not be relied upon to supply high population 
concentrations. They were used for watering livestock. Rainwater harvesting was seen on some 
community structures.
Water Source Quality
Groundwater was the main water source and was of high quality with little, or no, recorded 
microbiological contamination. Chemical analysis suggested that there was little significant 
contamination, apart from a high iron content in some areas and occasional borderline fluoride
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levels. Water quality data is presented in Table C.l in Appendix C. The limited data collected over the 
brief period of the field trip indicates that source quality did not vary markedly across the region.
The areas surrounding the sites were not developed and accordingly the potential for the 
contamination of groundwater from chemical pollution was low. There were no observed signs of 
non-pathogen related health issues within the consumer population to indicate possible chemical 
contamination. The emergency supplies have been in use for a number of years and it is likely that 
some of the boreholes may have been in use prior to the conflict. Overall it can be assumed that 
most ground waters were of suitable quality for long term consumption. Ugandan law states that a 
sample must be sent for testing prior to source development. Any quality issues at the time of 
development should therefore be identified. The results for the tested sources were not available 
for review, but it is debatable whether this was always carried out, given the surrounding conflict.
Water Quality at the Household Level
A survey of household collection vessels and storage during the initial field study period in May 
suggest that there were significant issues with hygiene practices at the household level. The results 
are presented in Table C.2 in Appendix C. Specific research investigating the impact of jerry can 
cleaning was carried out in July 2007 and published by Steele, Clarke and Watkins (2008). Whilst it 
was apparent that the cleaning was successful, the rapid recontamination, contrasting with the high 
quality of the initial source water indicated that there were severe gaps in the hygiene practices of 
the community. Visual observation suggested that the families used community water sources to 
water their animals. Lack of protection at the water points allowed animal access to water points 
designated for drinking purposes. The limited number of sanitation structures in the community 
suggested a prevalence of open defecation. This was likely to adversely impact on community 
hygiene.
Emergency Water Supply
Groundwater was deemed to be the only viable option for the supply of water in the main IDP 
camps. These were either motorised pump systems or hand pump installations. Hand pumps offered 
a low cost alternative to motorisation; important when managing a response program through 
remote implementation schemes. Remote implementation works, supervised by trained local staff 
were used to renovate existing and develop new hand pump systems. There are now a number of 
individuals in each camp who have the training and experience necessary for carrying out the 
installation and maintenance of hand-pump.
Diesel motorised systems were first implemented during the latter stages of the emergency. It was 
recognised that hand pumps were not capable of supplying sufficient water to meet demands of the
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IDP population. Motorisation was chosen as the solution. Motorisation was either through diesel 
generators with submersible pumps, diesel mono-pumps, or more recently solar generators with 
submersibles pumps. The latter have become more popular with agencies as there is no need for 
diesel fuel, which can be used in vehicles (Murtagh 2007b). Existing boreholes were motorised, 
removing the hand pumps. Production may have increased, but it also introduced an increased level 
of complexity and operational cost (Balsamo 2007). There may also be issues with aquifer depletion 
through over pumping. Four main systems were used for deep groundwater abstraction, including: 
India Mark II hand pump developments, Lister-Petter diesel powered mono-pumps, European diesel 
generator and electrical submersible and European solar power and electrical submersible.
Spares required for the submersible systems often came from Europe, where turn-over of spare 
parts is high. With a system life of approximately five years and it was found that designs and 
products could change within this period (Balsamo 2007) making spares harder to source. There was 
a supplier for the Lister-Petter mono-pumps in Kampala. However, there were issues of quality of 
manufacture and design weaknesses and these systems required regular repair (Murtagh 2007b). 
The drive shaft that connects the rotor to the engine block at the surface was a common failure 
point. As a purely mechanical system they were simple to repair, but lack of equipment to access 
below-ground components meant many repairs were carried out by the supplier.
4.1.6. Regional and International Environment
Agency Influence
There are many humanitarian agencies present and operating in different capacities in the region. 
The role of these agencies is similar, mainly installing and supporting hand pump and motorised 
borehole developments. Currently they are attempting to meet an increasing and more widespread 
demand as the population move to satellite settlements. The size of the affected population and 
issues with access means that resources and staff are stretched.
Many hand pumps were located outside the camp borders and were potentially sites where women 
and children could be abused by both sides of the conflict. A submersible pump, powered by a diesel 
generator inside the camp, allowed pumping to continue after dark (Walker 2007). During the 
emergency water quantity and security warranted the commitment of funds to more expensive 
infrastructure. However, in the post-emergency environment security was not as significant an issue, 
and it was difficult to justify the cost of operating the diesel systems. Diesel is a valuable commodity, 
especially for use in military vehicles and it was difficult to guarantee supplies for water production 
(Murtagh 2007b). In addition, it was felt that local political infrastructure would be unable to support 
operation of these complex diesel systems (Balsamo 2007). Issues with diesel supply and the
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associated costs meant that there was a search on for alternative systems. Solar powered 
submersibles and handpumps were seen as possible alternatives (Balsamo 2007, Murtagh 2007b).
Assuming a community population of 15,000, at 25 Litre/Head/Day (L/H/D), the total daily volume 
required daily is 375,000 Litre (L). A solar powered submersible system, with a yield of 3.75 m3/hr, 
was estimated to cost 40,000 euro (Balsamo 2007). Assuming it is possible to pump for 8 hours a 
day, there is the maximum potential production of 30,000 L/D. Therefore 12 systems would be 
needed, at a cost of 500,000 euro, to cover this community. A hand pump development by contrast 
costs approx 7,000 euro and is estimated to produce an average of 10,000 L/Day assuming a 12 hour 
production (Balsamo 2007). The community would therefore need 38 hand pumps at a total cost of 
approximately 263,000 euro. It would appear then that handpumps are a more effective use of 
funds. However, installing 38 handpumps would take considerably longer than 12 solar powered 
systems, suggesting the agency would need to commit greater resources or extend programme 
time. Considering the length of time these agencies have been present in the Kitgum region, this is 
unlikely to be an issue, provided their mandate allows their continued presence.
Political Situation
There is a lack of integration between different components of the political infrastructure in the 
Kitgum region, and decision making is thus disjointed. Political influence included Ugandan military, 
Regional government, and Directorate for Water Development (DWD)/District Water Office (DWO). 
The Ugandan military had played a pivotal role in both the atrocities and the continuation of the 
conflict (van Acker 2004). However, each satellite settlement was to have a detachment of troops to 
provide security and defence during resettlement (Balsamo 2007). As they were responsible for the 
protection of the returnees, they could prevent movement. It was estimated that there were 75,000 
unpaid armed troops across Northern Uganda and there was great uncertainty about what they 
were going to do (Murtagh 2007b, Walker 2007). As the majority of these troops were from LDUs 
they are expected to settle and integrate with the local populations. This assumes that they will be 
accepted by communities who may feel they were abused when they were supposedly under the 
protection of the LDUs. The cases of abuse by the UPDF are well documented, as are the oppressive 
conditions under which the population in the camps were forced to live (AJWS 2005, Boas and 
Hatloy 2006, Brown 2006, Paul 2006). There is also likely to be a significant impact on social services 
and infrastructure. This is a substantial population to re-house and it is yet to be seen how their 
demands will be met (Walker 2007).
The regional government has less direct involvement in the region, and it can be difficult to 
differentiate between the District Water Office (DWO) and the actual government. In the wake of a
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cholera outbreak in 2006, the national government declared a suspension of water user fees. 
Though potentially a well meaning decision, it effectively crippled the ability of water committees to 
manage their systems (Murtagh 2007b). It suggests a lack of understanding by central government 
on the issues surrounding the re-settlement of the Acholi population in Northern Uganda.
The political infrastructure in the main IDP camps and satellite settlements led to difficulties in the 
decongestion program. The camp commandants were political leaders. The regional government 
declared that this post would be abolished and free elections held once the camp population fell to a 
level that it was no longer an IDP camp. It had been suggested that local leaders were adjusting 
population figures in an effort to retain power (Murtagh 2007b). Understandably, this situation 
impacts on the allocation of humanitarian support and funding to the satellite settlements and main 
camps (Balsamo 2007).
The management of water provision in the region is the responsibility of the DWD and the DWO. 
Jointly they fill the role of a district water authority. They have the responsibility for all activities 
related to drinking water provision and are required to work closely with agencies and communities 
to meet the demands. The DWD are involved with the agencies in the assessment of community 
needs and the requirement for interventions. Theoretically this partnership takes two forms:
• The agency informs the DWD of their capabilities and the DWD provide them with sites 
that they know need intervention, or
• The agency carries out its own assessment and receives approval from the DWD for the 
intervention.
There is a lack of trust in the DWD and many agencies act in a manner consistent with their own 
views. It was argued that if it was left to the DWD then the people would be left without water for 
months (Balsamo 2007). This is an unfortunate situation leading to the undermining of the DWD 
reputation. The root cause is suggested to be a lack of capacity on the part of the DWD (Walker 
2007). It is argued that it does not have the capacity to co-ordinate the agencies or maintain existing 
systems (Balsamo 2007, Goodfellow 2007).
4.1.7. Discussion
The conflict in northern Uganda can be described as a complex, protracted emergency where the 
beneficiary is a minority population that has been victim to atrocities from both the LRA and the 
UPDF. There is now hope for the future, with the 2006 peace agreement, and the departure of the 
LRA from the region. With the decongestion programme underway, an exodus of the IDP population 
is taking place as people return to their pre-conflict homes. A significant challenge now faces the
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humanitarian community, with limited staff and resources it will be difficult to support returning 
communities in WASH related needs. It can be seen that a number of key factors have been 
identified as being important for decision making. These range across a host of issues and can be 
summarised as including: the emergency environment, the affected population and living conditions, 
the availability of water, agency capacity and political influence.
The emergency situation has developed considerably in recent years, and it appears now that there 
is sufficient stability and peace for families to return home. This is being actively encouraged by 
regional government and many families reported that they were keen to move. However, camp 
populations remained high. Primary factors for remaining in the camps included security, the 
traditional calendar of rural activities and services provided in the camps. However, it is likely that 
the demand for the camps will remain, both as a result of artificially increased population counts 
carried out by camp commandants and families maintaining two homes to take advantage of 
education and medical facilities.
It is possible that there will be significant variation in the response of populations across the region 
from the north to south. The northern regions of Gulu and Kitgum were more severely affected than 
the more southern regions. It is likely that there will be a greater reluctance to abandon the 'safety' 
of the IDP camps in the more northern regions. It is also possible that these northern communities 
will not move beyond the satellite camps, where a greater population means increased security. This 
may facilitate longer term water supply developments.
As the camps disperse, the demand on agency resources will increase. The logistical issues 
associated with accessing the dispersed satellite camps means greater time needed to deal with
each new community. It suggested that there are three potential community types to which
agencies will need to support in the transition from emergency to development:
• Communities based in the main IDP camps,
• Communities formed on the site of the new transitional camps, and
• Small farming homesteads dispersed across the region.
It is likely that more time is needed to assess and evaluate potential water supply options for 
returning communities due to the significant challenges presented by the region. Water is available 
from deep ground water, though not everywhere, and it represents a significant development when 
viewed in the context of population size. Some sites identified for satellite settlements were found 
to be dry with no deep ground water (Murtagh 2007b). Alternatively, rainwater harvesting is 
possible; however, this can only be a supplemental source for as it is not likely to be available year
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round. Surface water sources are limited in number and volume and easily contaminated. In addition 
they are dependent to some extent on rainfall and may not be available year round. This suggests 
that groundwater is the only viable source for supporting communities of any significant size. It may 
not be feasible to address the needs of every returning population group, and smaller communities 
may need to source their own water, at least in the immediate period. The scale of the humanitarian 
situation suggests that the regional government, the DWD and the DWO are unlikely to be able to 
provide significant support.
A greater demand on funds effectively means that large, expensive developments are likely to be 
less attractive, irrespective of need. The comparison of solar powered motorised systems against 
traditional handpumps illustrates the thinking of the agencies and the need for a more efficient 
means of utilising funds. This would suggest a move away from diesel systems unless there is a 
particular need, as seen with Kitgum. Likewise, supply lines become more important and spare parts 
stored in Europe represent a liability for a remote Ugandan community in the event of breakdown. 
Reliance on diesel fuel is a weakness as there are likely to always be alternative uses for it.
Long term options
There are effectively four main options for water supply, including: handpumps, motorised 
boreholes using diesel or solar power and household treatment and storage capacity building. The 
diversity of conditions means that blanket coverage would not be feasible and communities would 
need to be addressed on a case-by-case basis. The most viable options based on a brief evaluation 
appear to be handpump provision and/or the development of household collection, treatment and 
storage capacity. It is unlikely that it would be possible to provide a handpump for every returning 
community, but these would be the better solution for communities of any significant size. For 
communities below a notional threshold population size, it would be difficult to achieve coverage. It 
is possible that training linked to an awareness of likely problems and supplemented by a supply of 
materials is the best that can be achieved. Household based treatment processes are likely to be 
more appropriate under such circumstances, though families would still have to find reliable water 
sources, which might vary throughout the year.
The case-study has provided a useful insight into the issues surrounding recovering communities in 
the northern Ugandan region of Kitgum. It has identified a number of factors that affect decision 
making and strongly suggests that there is a need for a logical and consistent approach to the 
situation. However, given the circumstances, and the dynamic nature of the emergency, it clearly 
indicates that achieving an appropriate solution may be difficult.
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4.2. CHOLERA IN HASSAHIRO, SOUTHERN NATIONS, 
NATIONALITIES AND PEOPLES REGION, ETHIOPIA
Figure 4.2. A m an collecting contam inated drinking water from the m ain river in the cholera affected  
com m unity o f H assahiro, Ethiopia
The cholera outbreak in southern Ethiopia in the community of Hassahiro was used as a case study 
in the development of the thesis. The following discussion is a précis of more detailed analysis. A full 
back-to-office report is included in Appendix D.
4.2.2. Case-Study Approach
Host Agency and Establishment of Contact
The host agency for the Ethiopia case-study was Oxfam, GB. The relief agency has operated in 
Ethiopia since 1962. The case-study worked specifically with the cholera response in the Dila region 
near Awassa in the Southern Nations, Nationalities and Peoples' Region (SNNPR).
Contact was established with the program, through Andy Bastable, the WatSan Emergency Co­
ordinator at Oxfam headquarters in Oxford. The in-country contact was Prafulla Shrestha, who was
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part of the Humanitarian Support team who had been working in the area for a number of months, 
since the outbreak. A request for assistance had been received by CEHE from Oxfam in September 
2008. Oxfam were looking to implement a long-term water supply system in a rural community, 
Hassahiro, near Dila in Ethiopia. There was a plan to adapt an emergency kit to supply treated water 
from a surface water source. The author had gained significant experience through operating the 
chosen system at the CEHE Jim Howard Pilot plant at Shalford, Surrey and was therefore seen as able 
to provide assistance in the development of the permanent system.
Pre-departure Plan for Research
There was a very short turn around period between receiving the request for assistance and 
travelling, leaving little time for pre-departure planning. It was planned that the case-study would 
progress in a similar way to the Ugandan study, with efforts focused on understanding the factors 
that influenced decision-making. Specific objectives included:
• To evaluate the availability and quality of water sources in the through chemical and 
microbiological water monitoring,
• To assess the water quality of water stored at the household,
• To identify any factors that influenced humanitarian activities with respect to water supply 
during and after the emergency response,
e To evaluate factors deemed to influence the establishment of water supply in the post­
emergency environment.
In-country Operation
In-country operation focused on two main methods of data collection. These included collection of 
observational data and monitoring in the field and together with interviews of various agency staff. 
Water quality testing was carried out on water sources and household collection and storage 
vessels. Both chemical and microbiological testing was undertaken including for thermo-tolerant 
coliform, turbidity, iron, fluoride, nitrates, nitrites and pH. A series of brief questions were asked of 
each family, as shown in Appendix D. Interviews were used to gather information on the emergency 
situation. A number of organisations were approached and representative individuals interviewed. 
Full interview details are included in Appendix B.
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4.2.3. Evolution of Emergency
Ethiopia ranks 171 in the human development index as of October 2009 (HDI 2009). With respect to 
population without access to improved water sources, the country ranks 171 out of 182 countries, 
with 58% of the population using un-improved sources (HDI 2009). UNICEF puts coverage for water 
and sanitation for the whole country as 22% and 6% respectively based on 2002 data (UNICEF 2005). 
For rural locations only this falls to 11% and 4% for water and sanitation coverage.
The Cholera Outbreak
Cholera entered Ethiopia from South Sudan in April 2006, most likely carried by travellers from Juba, 
where an earlier outbreak was recorded (Handzel 2007). It was carried around the country by 
migrant workers and merchants (Woodhouse 2007a). Unrestricted travel and trade in Ethiopia, 
combined with poor water, sanitation and hygiene, allowed the disease to spread rapidly, often re­
infecting communities that had already suffered (Woodhouse 2007a). Flooding during intensive 
rainfall in 2007 resulted in cholera becoming endemic.
The epidemic in Ethiopia was not declared cholera, but was referred to as wide-spread Acute Watery 
Diarrhoea (House 2007). The Ethiopian government were reluctant to declare cholera for fear of 
potential economic repercussions as a result of trade and tourism restrictions (Gossa and Polo 2007, 
Woodhouse 2007a). It is compulsory for all signatory countries to the International Health 
Regulations (IHR) to declare cholera to the WHO. Insufficient surveillance and fears of stigmatization 
and travel and trade sanctions often result in under-reporting (Lise-Chaignat 2007). Cholera was not 
declared at the time, which affected access to funding (Woodhouse 2007a). The Hassahiro 
community is a relatively remote community. It is unknown how the disease entered the 
community, but it may have been through trade. Once within the community, the social practices of 
the population combined with poor water supply, sanitation and hygiene would have allowed rapid 
transmission. Cholera was feared to have become endemic after a second outbreak in 2007. Disease 
sources were identified as being the main river and the market place, most likely related to social 
and cultural practices (Shrestha 2007). It is unknown how the point for disease transmission was 
identified. It is likely that it was through the agency understanding of cholera as opposed to an 
epidemiological study of the disease in Hassahiro. Sanitation in Hassahiro was observed to be open 
defecation, but there was no parallel sanitation programme. At the time of the case-study this 
avenue was not explored and it is not possible to give reasons as to why sanitation was not part of 
the response.
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4.2.4. Hassahiro
The Hassahiro community has a population of about 3000. It is loosely divided into two sections with 
the majority living in a close proximity to the central market. The rest are spread around the 
surrounding valley. Homes are generally one or two rooms in a wood and sun-baked mud structure, 
with thatched or tin roof. No latrines were observed and open defecation was wide spread. The 
community is stable, but under-developed.
The population are mostly subsistence farmers, with the main income derived from coffee farming. 
There are also a number of bars selling coffee and homebrew. Coffee is harvested from October to 
January, and there is little income outside of the harvest. There was little understanding of managing 
finances and income is often spent rapidly and on non-essential items, such as alcohol. This leaves 
most households with little free capital for the rest of the year. There is little education within the 
community and no school. Children travel to school on a daily basis.
Access and Communication
The village lies at the end of a rough dirt track. It lays approximately 30 min drive from the regional 
capital, Dila. The village is accessible by 4wd, but becomes close to impassable during the monsoon. 
The surrounding soil is clay. There was mobile phone coverage in the area, but it was unlikely that 
many in the community would have access to a phone. There were no security issues in the region.
In-Country human resources
It is suggested the community has little technical competence. It is possible to source most expertise 
within the country, as there are a number of technical universities in Ethiopia. The National 
government are currently constructing a technical university in Dila.
4.2.5. The Agency
Oxfam GB was the only agency operating in Water and Sanitation in the Hassahiro community. There 
was a regional head office in Awassa and additional offices in Durame and Dila. There were only 
three expat staff operating, with a further estimated 20 staff distributed between Durame and Dila. 
The programs in Dila cover a population of 500,000 with a confirmed 320,000 beneficiaries. The 
program was divided into public health promotion and engineering interventions. There were a total 
of 106 engineering projects.
Oxfam had established a presence in Hassahiro in April/May 2007 when they did the initial 
assessment and acute phase intervention. The initial assessment and decision to distribute hygiene 
kits was made in conjunction with UNICEF. Oxfam were looking to conclude the response in the
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region. Both the Awassa and Durame offices were closing and the main staff were to be moved to 
Dila. The ECHO funding stream was due to end in February 2008 (Shrestha 2007), and Oxfam were 
looking to finish by that time; 52 projects had been completed by October 2007. The agency had a 
limited time available to implement a large number of interventions, before the available funding 
was depleted.
In-Country Agency Stock
There were two IMS OX E1-2P systems in the Oxfam stores in Dila. UNICEF were distributing 
WaterGuard and PUR through NGOs for use in households as part of the cholera response. It was 
not known if households were expected to use non-potable water for cooking and washing. If they 
were, then the treated water was for drinking purposes only. However, if not, it is worth noting that 
the PUR sachets are designed to treat 10 litres of water. This means that two sachets are needed to 
treat one jerry can. Assuming a daily use of 15 L/H/D in accordance with the Sphere indicators, it 
means HH use would be approximately 75 litres per day for a family of 5. To treat this, 8 PUR sachets 
would be needed per day, or 42 per week. Extrapolating this to 500 families within the community, a 
total supply of 21,000 sachets would be needed. This would present some considerable logistical 
issues and points to what is suggested to be one of the key drawbacks of the sachet treatment 
option.
4.2.6. Water Sources and Supply
Water was available from two rivers running through the village, and a number of natural springs in 
the hills surrounding the village. It was observed that many people also collected from whatever 
source available, including road side ponds formed after intensive rain. There used to be a gravity 
fed distribution system that operated off a protected spring approximately 1 hour walk from the 
community, but it was not functioning.
The main river entered the community from the hills above. It dropped about 100m from a high pass 
down to the village level in the centre of the valley. The main river had a higher flow than the 
smaller river, but both had high thermo-tolerant coliform counts of up to 1345 cfu/100ml. Turbidity 
was relatively low, with a recorded maximum of 40 NTU. Observation of the local geology and 
topography suggested that the turbidity could increase significantly during storm events. The pH for 
the main river was recorded to range from 6.8 to 7.8. Monitoring of the river on three separate 
dates indicated that there was little variation in the river quality. It is acknowledged that the results 
do not represent a comprehensive understanding of the river source. Water quality for the main 
river and the smaller river is provided in Table C.l in Appendix C.
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There were numerous spring sources in the hills around the community. Of these there was one 
spring that had a promising yield. It was confirmed by the agency that this was the only source with 
the ability to meet a significant demand. The other sources were therefore assumed non-viable and 
not investigated. During the height of the dry season the source was estimated to provide a yield of 
less than 1 I/s, or 3.6m3/hr. This increased to a measured yield of 2 I/s, or 7.2m3/hr at the end of the 
wet season, approximately 2 months after the initial rains fall. This suggested a fairly high degree of 
connectivity between the spring and rainfall. The spring had a high water quality with a low turbidity 
recorded as varying between 2.46-4.86 NTU, and low thermo-tolerant coliform count of 3cfu/100ml. 
The pH range was recorded as 6.28-6.43. Results nitrate and nitrite were nominal suggesting limited 
contamination from human waste associated with the nitrogen cycle. Iron concentrations were 
recorded as below 0.07 mg/l Fe. It should be noted that chemical analysis was limited, and further 
testing would be needed to confirm these conclusions. Water quality for the spring is provided in 
Table C.l in Appendix C. The recorded water quality indicated that no treatment beyond disinfection 
was needed for the spring source. The spring was located above the community on the eastern side 
of the valley. There was sufficient elevation for a gravity fed distribution to the centre of the village 
likely could have achieved high coverage.
Emergency Water Supply
It was apparent that the emergency response needed to be able to deal with both high and low 
quality water, depending on the water source the household use as well as be able to sustain water 
production for during an extended stabilised phase whilst a long-term solution is implemented. 
Given this it therefore also needed to be simple and robust. PUR and WaterGuard were already 
available in county and were promoted by UNICEF and were distributed as a household level 
intervention along with the distribution of jerry cans (Shrestha 2007). Figure 4.3and Figure 4.4shows 
the performance of each technology with respect to turbidity reduction and chlorine residual after 
30min contact time.
Water Guard is a sodium hypochlorite solution of which the active percentage varies between 
countries (Clasen and Edmondson 2005). It does not include a coagulant and is not designed for 
source waters with excessive turbidity. It is suggested that the reduction in turbidity seen when 
treating the river water was a result of sedimentation over the 30min contact period. Water Guard 
was shown to be capable of establishing an acceptable free chlorine residual after a 30min contact 
time in both waters.
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PUR sachets contain a dose of 4 grams of powdered solid, suitable for treating 10 litres of water. 
Each sachet contains a 352 mg of ferric sulphate as a coagulant, an alkaline agent, flocculation aids 
and calcium hypochlorite for disinfection (Relier, et al. 2003). Turbidity was reduced from over 60 
NTU to below 5 NTU with river water and there was a minor improvement with spring water. Free
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chlorine residual was largely acceptable in accordance with the Sphere indicators of 0.2-0.5 mg/l 
with river water. However recorded levels were excessive when used with spring water as seen in 
Figure 4.4.
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Figure 4.5. Faecal Coliform count in household storage in the com m unity
A total of 18 households were included in the monitoring study related to water treatment and 
storage. The majority were within the vicinity of the village centre and collected water from the 
protected spring, with only two collecting water from the river. No households reported using PUR 
and just over half were using WaterGuard. Microbiological testing suggested that families using 
WaterGuard had were consuming safer water than those not using WaterGuard. Figure 
4.5illustrates the coliform counts for the tested households and suggests that WaterGuard did 
provide protection against contamination of stored water. It is unknown why there was a high count 
in jerry can 6 and 7, but it was also possible that a lack of understanding between the interpreter 
and the HH led to confusion about the use of treatment and the source of the water.
For the most part no problems were reported by the community on the use of Water Guard and only 
highlighted two issues, including diminishing supplies and treating quantities less than 20 litres. A 
lack of understanding in the method of dosing of WaterGuard was observed. The original distributed 
hygiene kits included a 20 litre green UNICEF jerry can. Most families used these for the collection of 
drinking water, but some families continued to use their original jerry cans in addition to the new 
ones. These were not necessarily 20 litre cans. It was observed that some families were unsure how 
to administer treatment for "non-20L" cans. In one case a family collecting a 20 litre and a 10 litre
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jerry can were observed to only treat the 20 litre can, not understanding that an adjusted dose 
would allow the treatment of different quantities of water. This is predominantly a training issue and 
highlighted a potential weakness in all household level chemical treatment systems.
The prevalence of acute water diarrhoea (AWD) in the community was at this point unknown. A 
survey of 18 households indicated that the incidence of AWD was low. Only two families reported 
recent cases of AWD. These did not appear to have any correlation with the household practices. 
Cholera has a cyclic nature and it was unclear whether the decrease in occurrence of AWD is a result 
of a natural decline in re-infection, or as a result of the acute phase intervention. As it is difficult to 
obtain good, statistically rigorous data in emergency settings (Walden, Lamond and Field 2005), it 
was not possible to establish the overall effectiveness of the intervention in a statistically sound 
manner. At the time of the research no households were seen to use PUR. The limited number of 
sachets distributed would have provided water for six days assuming one jerry can a day. This would 
effectively limit the supply to well below the volumes indicated by SPHERE (2004). It was not 
possible at the time to ascertain why this limited supply was distributed. It was noted that each 
distribution provided 12 sachets of PUR and one bottle of WaterGuard to each household. Two 
distribution programs had been carried out after the initial intervention, in May 2007 (Shrestha
2007).
Post-Emergency Water Situation
The agency had decided that a long term solution was needed to prevent infection through social 
practices and from the consumption of unsafe water (Shrestha 2007). The social requirements in the 
market place brought close contact between infected and non-infected individuals and the lack of 
hygiene practices meant that the disease spread easily. Behavioural changes and the introduction of 
hygiene practices have been shown to be effective in preventing disease transmission. However, 
implementation can take time and may not be sufficient during epidemics (Walden, Lamond and 
Field 2005).
Regularly used water sources were identified as the river and the primary natural spring. Microbial 
testing indicated that the river was likely to be a source of re-infection. The natural spring offered a 
high quality source, but the maximum yield capacity was not sufficient for it to be the sole 
community source. The spring was located outside and above the village. It was possible to protect 
the spring and distribute through a gravity fed system to a number of taps within the community. 
The yield variation indicated that the spring was capable of supplying the majority of the community 
during and immediately after the wet season, but not for the rest of the year. In addition, the 
location of the source would prevent some of the outlying homes from receiving water. It is
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apparent then that the main river would need to be developed as a source of water. Quality analysis 
suggested that it would need significant treatment before consumption. Any bulk system would be 
capable of distributing to the community as a whole without pumping. The river yield was sufficient 
all year round to allow for continued supply without interruption.
Implemented Post-Emergency System
Oxfam planned a twin response, developing both the primary spring and the river. The spring 
development was a classical design including a spring box feeding a small distribution system. It was 
also planned to install a bulk water treatment system using river water. This was to be based on the 
IMS OX E1-2P assisted sand filtration system, modified to operate under gravity feed. The water is 
treated with a coagulant and coagulant aid and passed through a sand filter followed by a GAC filter. 
It was an emergency water treatment system with a treatment capacity of up to 6m3/hr.
It was not possible to carryout training on the modified system. The unions ordered for the pipeline 
were unable to deal with the pressure. As such the system was relocated to a riverside site and 
operated in accordance with the user manual. Accordingly the data described is not necessarily 
indicative of the final performance of the system. The new site was located close to the river exit 
from the community, directly downstream of a site used for washing clothes and personal hygiene 
activities. Figure 4.6illustrates a typical filter run during training. The required coagulant and 
coagulant aid dose was determined as a combination of ferufloc, alufloc and aniofloc. An initial dose 
of 5 Alufloc and 5 Ferufloc was added at time T=0. This was depleted rapidly and needed to be 
added at time t=15 minutes. The dose was doubled, and as can be seen from Figure 4.6, ran for a 
total of 45 minutes before a third dose was needed. It was noted at this point that the ferufloc 
tablets were being consumed quicker than the alufloc tablets. A dose of 10 alufloc and 20 ferufloc 
were added at time t=75 minutes and this lasted until the end of operation at time t=180 minutes.
The need for backwashing can be seen in the steady decline in flow rate in Figure 4.6. This was 
mirrored by an increase in pressure in the vessel (not presented). It is suggested that the product 
water would have continued to be below 5 NTU if the system had not needed backwashing at this 
point. Assuming a daily operation of 6 hours, it is estimated that the supplied chemicals would last a 
little over one week of operation. Furthermore, due to the rate of chemical consumption, the 
operator needed to pay close attention to the product water quality, with monitoring intervals of 15 
to 30 minutes. Insufficient data was collected to conclusively state that this system was not 
appropriate as a long term application, but the data suggests it was unsuitable. The river presented a 
difficult challenge for the system.
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Figure 4.6. Performance o f LMS OX E1-2P treatment system  on 04/11/2007
4.2.7. Factors seen to influence decision making
In an effort to understand why this system was selected, the surrounding circumstances were 
analysed and broken down to reveal the factors that influenced the selection.
Political resistance to recognising the widespread incidence of AWD as cholera seriously worsened 
the impact of the disease and affected access to emergency funding (Woodhouse 2007a). The 
disease spread across the country rapidly, most probably carried by migrating workers (Gossa and 
Polo 2007, Woodhouse 2007a). Poor sanitation, inadequate water supplies and poor hygiene 
practices meant that there were few barriers to disease transmission once in a community 
(Woodhouse 2007b). This resulted in the situation developing rapidly and cholera becoming 
endemic. Long term, lasting solutions were essential to prevent re-infection.
To interrupt the cycle of re-infection in Hassahiro, it was necessary to implement a strategy of 
behavioural change and a lasting improved water supply. The high quality spring source was 
developed, but issues with limited yield during the dry season meant that it was insufficient to meet 
the needs of the community (Shrestha 2007). The river was developed as a water source. The high 
microbial and physical contamination determined that it would need to be treated before 
consumption.
The emergency intervention was effective, but not deemed sustainable. It was shown by Clasen and 
Bastable (2003) that provision of an improved water supply was insufficient, and that water often
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becomes contaminated after collection at the household level. Using treatment at the point-of-use 
there is less risk of post-contamination, provided there is safe storage. However, observation 
suggested that household level systems would not be sustained for economic and social reasons. 
Families did not have a steady income. It is almost inevitable that any household system would not 
be maintained for financial reasons. Surrounding topography and the layout of the community 
would support a gravity fed bulk treatment system. However, the economic and educational 
characteristics of the community suggested that a complex water treatment system would not be 
viable.
The effectiveness's of PUR treatment during the emergency intervention suggested that a physico­
chemical treatment process could be an option. The high turbidity implied that a clarification 
process would be more appropriate than filtration. However, the consumable demand and complex 
process control requirements would suggest that it was unlikely to be sustainable. Multi-stage 
filtration could offer a more appropriate alternative. However, a complex, modified emergency 
system was chosen as the long term solution. Previous experience at the Jim Howard Pilot Plant 
suggested that this system was unlikely to be sustainable because of operational complexity, given 
the level of development of the community. Despite this efforts were made to install the system to 
provide a "permanent solution".
The agency was working to a tight timeframe, with only a few months to complete all work. Funding 
was due to run out in February 2008. Staff were limited, with only 3 expatriate and less than 20 
national staff. The operation was also attempting to simultaneously implement a large number of 
projects for up to 500,000 beneficiaries. The scale and time limitations would have put significant 
pressure on decision making, making a supposedly quick and easy solution an attractive option. It is 
suggested that the LMS system was chosen because:
• It was available -  there were two systems in storage in the agency warehouse in Dila,
• It was simple and easy to deploy: with a basic instruction manual and a complete kit, 
installation could be completed within a few hours,
• It could be modified to operate under gravity feed: the drop in head from the height of the 
river to the treatment site would allow sufficient head to operate a pressure filter,
• Limited technical understanding: It was known that the PHE team in Dila had limited 
experience of the LMS system, having seen it operating at the Jim Howard Pilot Plant at 
Shalford with minimum of difficulty. There appeared to be an assumption that the system 
would achieve similar performance at both Shalford and Hassahiro despite significantly 
different water characteristics.
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Assessment of the performance of the system suggested that it was not appropriate for use. It had a 
very high consumable demand and required significant operator control and attention to achieve 
acceptable performance. It was concluded that it would not be a viable solution for long term 
operation. Later discussion with Bastable et al. (2008) revealed that the system was removed and a 
multi-stage filtration system implemented successfully.
4.3. SUMMARY: FACTORS AND ISSUES CONSIDERED IN  
DECISION MAKING IN UGANDA AND ETHIOPIA
The analyses of both the LRA conflict and the Cholera outbreak in Ethiopia have provided valuable 
insight into the factors that have affected decision making in the situations. The two case-studies 
allow a wide view to be taken of the circumstances and conditions under which the humanitarian 
industry operates.
The LRA conflict was a complex, protracted situation where the affected population had suffered 
from two decades of violence and abuse. The Cholera outbreak in Ethiopia was a sudden onset 
epidemic of water-borne disease disrupting normal societal functioning with repetitive re-infection 
resulting from a failure to restrict transmission. The two case-studies combined offer a good 
comparison of factors that influence decision making. A number of factors can be easily identified 
that are relevant and unique to each situation.
Security
Security was a major issue in Uganda, restricting access to camps and limiting the available options 
for water supply. It also retarded recovery through a fear of violence and isolation away from the 
protection of the main camps. By contrast Ethiopia had no security issues.
Affected Population
The emergency situation in Uganda has been ongoing long enough for an entire generation to grow 
up not knowing life outside of a camp environment. There exists little infrastructure outside of the 
camps, and the entire extent of un-exploded ordnance is unknown. Yet despite this, much of the 
affected population are keen to return home and start new lives.
The community of Hassahiro did not change during the emergency. The infrastructure remained the 
same and there was less understanding of the factors causing the emergency situation. As a result 
more resistance to change was observed and the community did not markedly modify its social 
behaviour to reduce risk of disease through the faecal-oral route.
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The economic and educational capacities of communities in both case-studies were seen to affect 
possible options. In Uganda financial limitations suggested that diesel systems were unlikely to be 
viable even in the short term. Similarly the economic and technical capacity in Hassahiro also 
suggested that the selected system would not be sustained after the agency had departed.
Water Sources
There was limited access to water in the Kitgum region. Ground water was available in the town, but 
it was by no means a given source across the region. In addition, access to the groundwater would 
require significant development. Surface water and rainwater collection were not reliable sources 
and could likely only provide a supplementary capacity. Water in Hassahiro was readily available, but 
issues with quality indicated that effective treatment was needed before consumption. In both 
situations, water quality at the household level was poor, also suggesting that a program of hygiene 
promotion and safe water handling practices was essential.
W ater Treatment and Supply Options
The water sources were seen to largely dictate what processes would be applicable. Reliance on 
ground water in Uganda restricted options to those that included a pumping capacity. Pumping was 
not needed in Hassahiro, but quality issues meant that a treatment process would be needed. The 
presence of certain systems in both areas also directed thinking. The widespread use of handpumps 
in Uganda meant that there was local knowledge of operation and maintenance. The presence of 
the LMS system in Ethiopia initially influenced decision making.
Agency Influence
The host agency in both situations was the same and performed to its full capacity. It was apparent 
that the resources of the agency were stretched in Uganda and Ethiopia. This limited the capacity to 
implement infrastructure and training. Furthermore, it pressurised decision making and, initially led 
to the implementation of an inappropriate solution.
The limited technical understanding of the available options in Ethiopia also suggested that this may 
have been a factor that could have led to the selection of an inappropriate system.
4.3.1. Conclusion
This section describes two diverse case-studies, both of which involved populations that were 
moving from emergency to development at the time of field study. They have provided valuable 
insights into factors affecting current humanitarian interventions and making a considerable 
contribution to the understanding of decision making in post-emergency situations.
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It was possible to identify a number of factors that were likely to have affected decision making for 
long term water supply solutions. While it was difficult to obtain rigorous data for analysis in both 
situations, due to the challenging working environment, it is felt that the case-studies offer a valid 
basis for the thesis development. The data collection, analysis and evaluation provide insightful and 
impartial evidence about factors that do not appear in the current literature.
It is recognised that most humanitarian relief situations will be unique and uncertain and are unlikely 
to be predictable. Both case-studies illustrate the need for guidance in decision making in the 
consideration of factors affecting the appropriateness of long term water supply solutions. This is 
confirmed by comments from agency staff interviewed in Uganda and Ethiopia (Murtagh 2007b, 
Shrestha 2007), and by example in Hassahiro.
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5. EMERGENCY AND POST-EMERGENCY 
CONDITIONS
Figure 5.1. D en se camp conditions in Palabek Gem ID P cam p in Kitgum, Uganda
This section is a review of the factors that can be present in a humanitarian situation. It 
develops on the case-studies, described in Section 4. Within this section the research will 
consider the influence of identified factors and place them within the emergency timeframe 
as require to meet objective 2.1, shown in Figure 5.2.
The experience from the case-studies is combined with comments from field staff and 
humanitarian and water experts to develop an understanding of the influence of factors on 
decision making in emergencies. It was expected that establishing influence would be 
challenging due to the complex interaction of social, technical economic and environmental 
factors seen in the case-studies. However the successful development of such influence 
would provide significant insight into decision making during the evolution of an emergency 
situation and make a unique contribution to the understanding post-emergency settings.
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An emergency response is a dynamic operation that has to meet the scale and severity of 
the disaster and the perceived humanitarian demands (Oxfam 2002). It is often 
characterised by a large degree of dependency on agency resources. Early recovery 
initiatives are indicative of a wider understanding of the importance of disaster mitigation 
(Sherlock 2008a). Emergency and post-emergency conditions and their influence on decision 
making is important in the development of guidance. The prevailing conditions need to be 
identified and analysed to understand their impact on decision making.
5.1. IDENTIFICATION OF INFLUENCING FACTORS
It is logical to assume that there will be a broad range of factors in the immediate aftermath 
of a disaster event that may impact an emergency response. These are likely to influence all 
aspects of decision making from water supply and sanitation to livelihoods and medical 
support. Some of these may be unidentifiable, and/or unquantifiable, considering the 
degree of uncertainty that exists in an emergency situation (Steele and Clarke 2008a), but it 
is suggested it should be possible to identify and consider most factors.
It is possible to identify the water treatment processes necessary to achieve a required 
product quality, given an understanding of a particular water source. Furthermore, with 
sufficient understanding of a situation, it should be possible to determine the required 
characteristics for an appropriate water supply system through the comparison of the 
environmental requirements with the characteristics of water-related processes. This 
suggests it is possible to develop a procedure to consider salient factors to identify an 
appropriate water supply solution. This approach was put-forward in the research methods, 
and was instrumental in the publication by Steele and Clarke (2008a), which discussed the 
criteria for emergency water supply identification, included in Appendix H. A systematic 
review of the literature identified a number of features deemed important in decision
making by a variety of authors. These were expanded with experience from the case-studies
and are discussed here under broad umbrella categories, including:
• Emergency Related:
• Affected Population
• Water Related
• Responding Humanitarian Agency, and
• Political Environment.
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5.2. EMERGENCY CHARACTERISTICS
5.2.1. The Emergency Event and Environment
A disaster event has been defined and was seen interrupt normal living conditions, 
impacting on health, life and livelihoods. The event has an immediate, direct and tangible 
impact on the human population and environment (Paul 2005), which can be understood 
and responded to in an appropriate manner. It is logical to assume that the event will have 
an extended influence on the direction of all recovery initiatives, affecting the approach and 
decision-making. Disaster risk reduction (DRR) activities focus on reducing specific 
vulnerabilities to hazards and include the risk of the re-occurrence of the current event. In 
part this is done by considering the impact of specific disaster events on environmental 
health and mitigating the risks. Table 14, presented as part of the Guidance Framework in 
Appendix A, compiles a selection of natural disasters, definitions and impact from a range of 
sources including: CRED, DHA-UNDRO, IDNDR, IFRC, UNEP, USAID, WFP and WHO/PAHO.
This can be facilitated by the categorisation of emergencies based on the rate of onset and 
origin. A natural sudden-onset emergency is characterised by a short lead-in time, allowing 
little time for planning. The ability to assess the situation is limited and initial responses are 
formulated on basic knowledge, experience and assumptions, and acted on within a short 
time frame. A slow-onset emergency is characterised by a long lead-in period, which often 
allows for extensive planning, preparation and stockpiling. Natural disasters, both sudden 
and slow onset, fit the more traditional emergency response as illustrated in Figure 2.1, 
covering the immediate needs before stabilisation allows recovery. Ignoring early recovery 
initiatives, this leads to the classic gap in service provision between emergencies and 
development, as previously identified. In such situations, it is suggested that the impact of 
the event would be affect the immediate response and DRR activities. For instance, cholera 
in Hassahiro had an immediate impact on the community health and clearly defined the long 
term requirements for recovery and disaster mitigation. However, the disaster itself is 
unlikely to remain as a direct influence on daily decision making.
Events caused by human activities are more difficult to define and predict, varying from 
chemical leaks to complex humanitarian emergencies (CHE) (Burkeholder and Toole 1995). 
CHEs often result in extensive loss of life and massive displacement of people. They are 
characterised by a multi-faceted aid response, which can be hindered or prevented by 
political, military and/or security constraints (OCHA 1999). The LRA conflict in Uganda is an 
example of a CHE. It is more difficult to quantify the impact of CHEs and to prepare and
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respond to them (Toole and Waldman 1997). Interventions not providing unbiased coverage 
may be seen as sympathetic to one side or the other, and staff and operations may be 
targeted as a result (Crow 2008). CHEs can result in protracted situations; the LRA conflict 
has stretched over two decades and the Darfur situation is now in its ninth year (SaveDarfur
2008). These are not stable or progressive; they can improve and deteriorate rapidly 
depending on political and military action. The situation in northern Uganda was seen to 
rapid deterioration at different times over the two decades of fighting (AJWS 2005). Access, 
security and living conditions can all vary significantly with time and need to be constantly 
assessed, affecting all aspects of the humanitarian response and post-emergency recovery.
There are a number of factors related to the emergency event that will influence planning 
and decision making. There is a time factor and the rate of event occurrence could have 
implications on planning, the permanence of implemented systems and the development of 
the response towards recovery. It may affect access, security and living conditions. Typically, 
natural disasters have fewer political constraints (Sherlock 2008a, Bastable 2008a), though 
there are exceptions, as seen in the response to Cyclone Nargis in Myanmar. By contrast 
security is a significant issue impacting on humanitarian operations in both present day Iraq 
(Myrie 2008) and the current conflict in Darfur (Murtagh 2007a). This influence goes beyond 
the humanitarian operation and affects the living conditions of the affected. In the Kitgum 
region, the affected population were living in over- crowded forced camps, whereas in 
Ethiopia the people of Hassahiro had remained in their pre-cholera homes. Finally, there are 
political implications, which may affect the approach of national and international 
government to the response. It was seen in Ethiopia that there was a reluctance to declare a 
cholera epidemic for fear of economic implications (Woodhouse 2007a). This in turn 
impacted on the availability of funding and dictated what a feasible response was.
The disaster event may have a lasting impact on decision making beyond the initial acute 
phase response. It affects planning, time, funding, security, access and communication and 
recovery initiatives. It is likely that the diversity of emergencies means that even though the 
nature of the event can be linked to these factors, quantifying that link is difficult.
5.2.2. Evolution of the Emergency
It is suggested that discrete, individual disaster events may have less long-term influence 
than chronic or protracted events. The isolated nature of a discrete event suggests that the 
post-emergency situation would progress from relief to development as seen in Figure 2.1. 
Protracted CHEs or chronic situations may escalate rapidly from periods of stabilisation, with
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the affected population residing in a constant state of displacement, with no foreseeable 
end (Davis and Lambert 2002). Decision making under such circumstances may be difficult, 
and possibly unsolvable without a change in political will, or the permanent migration of the 
population outside of the affected region.
The evolution of the emergency situation should be considered in decision making. Security 
will remain to be an issue, and may have long lasting implications on the approach to 
recovery of both the community and the agency. The difference in predicted response of 
returning communities in northern Uganda between north Kitgum and Rader is a good 
example (Murtagh 2007b). Time for planning and recovery response is also likely to be 
dependent on the evolution of the situation. The longevity of the situation in Uganda called 
for durable solutions for abstracting deep groundwater, which could be repaired in the wake 
of damage from fighting (Walker 2007).
The ability to predict the development of a situation is limited beyond generalisations. 
Agency field staff are likely to be in the best place to determine how a situation evolves from 
the emergency event, provided there is an ongoing assessment of the wider situation. This is 
almost certainly an intuitive process for most field staff, as failure to keep abreast of current 
events could have serious security and safety implications.
5.3. AFFECTED POPULATION
The affected population refers to the disaster-affected people (Adams 1999), which are 
unable to continue functioning as a normal social group. The term 'community' is perhaps 
misleading in an emergency situation as under the extreme circumstances, any semblance of 
community structure begins to break down. Cardozo et al. (2004) describes the social 
functioning of ethnic Karenni populations residing in Thai-Burmese border camps as 63%, 
compared to 83% from a control population in the USA. Kosovan refugee populations 
recorded a social functioning of 29.5% at the end of the Balkans conflict in 1999. What this 
indicates is a significant variation in the social functioning of populations depending on their 
circumstances. It is unknown whether Cardozo et al. (2004) provided any control during the 
analysis. It could be argued that cultural differences mean the normal social functioning of a 
Karenni community is significantly different from that of a Kosovan community and an 
American community. However, the importance of this evaluation of social functioning is the 
implied impact of the emergency on decision making. Furthermore, provided the post­
emergency recovery is considered against the pre-emergency conditions, and not against an 
arbitrary 'functioning' community, the subsequent decisions should remain valid.
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It is therefore logical to assume that the environmental conditions will affect the 
population's response to their situation. It stands to reason then, that the living conditions 
pre, during and post-emergency are likely to affect the community's reasoning. As such, the 
living conditions of an affected population, as well as their strength of community and 
environmental vulnerability should be considered in long-term decision making.
5.3.1. Pre-Emergency Life
Disasters are typically non-selective and can affect a cross-section of society. Internal 
conflicts may target a particular culture or ethnicity that can exist at all levels of society, as 
seen in the Rwandan Genocide in 1994 and the Balkan conflict in the 1990s (Shawcross 
2000, Goma Epidemiology Group 1995). The affected population can vary in their social, 
educational and economic background. This may or may not have significance in the 
emergency environment, but could have importance in the post-emergency recovery. The 
LRA case-study identified that many of the IDPs were looking to return to pre-conflict 
isolated homesteads. Conversely, meeting the needs of recovering communities in Aceh in 
the wake of the Tsunami disaster in 2004 included the replacement of an advanced physico­
chemical treatment works in Meureubo at Rantu Panjang (Fredlund 2005).
5.3.2. Emergency Living Environment and Status of Affected Population
An affected population are restricted by the limited options available and make decisions 
under intense pressure, weighing the safety of themselves and their family against their 
livelihoods (Grove and Zwi 2005). The nature of the event and their psychological 
attachment to their homes and livelihoods will determine the response of the affected 
population. If land is destroyed or rendered unusable, such as with coastal erosion, or the 
event is a slow-onset disaster, such as a drought, then out-migration from the region may be 
likely (Haug 2002). If the population decide to migrate away from the affected area they will 
become internally displaced persons (IDPs) or refugees. Refugees are internationally 
recognised and have rights under Article 43 of resolution 429 (v) of the General Assemble of 
the United Nations (UNHCR 2007a). This definition was expanded by the Organisation of 
African Unity (OAU) in 1969 to 'o person who, as a result o f external aggression, occupation, 
foreign domination, or events seriously disturbing public order in his/her country o f origin or 
nationality, was compelled to leave a place o f habitual residence to seek refuge in another 
place outside the country of origin or nationality' (Lubber 2002). IDPs have a similar status to 
refugees, but they have not crossed an international boundary as such do not have the same 
basic rights under international law. They are often not afforded the same assistance and
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protection, with their government indifferent or hostile to them. It is often not possible for 
them to return home due to continued violence and can remain in need of external 
assistance for long periods of time (Adams 1999). The majority of forced migrations do not 
cross borders, but rather have IDP status. UNHCR recorded a population of 7.6 million 
people of concern, other than refugees in 2004 (UNHCR 2005).
It is suggested that an affected population can be living in one of three population layouts. A 
camp environment refers to a significant population number clustered together within a 
defined area, formed either through the agency initiative, the populations' initiative or 
political will. The establishment of processing camps in Sri Lanka after the defeat of the 
Tamil Tigers by the Sri Lankan forces (Amnesty International 2009) are an example of forced 
IDP camps. Alternatively the affected population can spread over a large area, described 
here as a dispersed population. The main operational difference between these two options 
is the inability to treat the population in the second situation as a single group. The affected 
population may also descend on a host community. This is often when extended families 
take in relatives and it results in the affected population being distributed within a host 
community (Bastable 2008a). Existing infrastructure and the social functioning of the host 
community may subsequently fail as a result of excessive demand. It is also possible that the 
affected population reform on unclaimed land within host community. These will often be 
marginalised areas with no alternative use, such as dry river beds or steep slopes. This 
occurs most regularly when rural disasters force migrant populations into regional cities or 
centres (Paul 2005). The recipient community has no capacity, or political will, to support the 
incoming populations, which become squatter communities. The resultant poor living 
conditions and lack of support make them particularly vulnerable to future disasters.
It is likely that migration as a single population means ending up in a camp environment or a 
host community. Governments prefer to have refugees and IDPs confined in an area to 
impose control on the camp permanence (Sherlock 2008a). Bulk services will likely be more 
appropriate, but it also suggests that the population will return home after the situation has 
ended. This is the current stage in Uganda with the Acholi people finally dispersing and 
returning home after many years. The permanence of any infrastructure during the 
emergency and post-emergency situation must therefore be considered. Longer term 
support for a temporary community may need to assess the populations' final destination. If 
this lies at a significant distance, or over an international border, it may not be possible for 
the agency to support their return. Refugees are under the rule of a foreign government, 
who may not wish them to be within their borders and may confine people to a camp and
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restrict permanence of infrastructure (Sherlock 2005). The refugee population has felt the 
need to go beyond their national boundaries and may be reluctant to return putting them in 
odds with the host government. An IDP population may or may not be grouped together, 
but are more likely to return to home after the emergency. The desire to return home in the 
Kitgum region varied with location and a number of other factors, including the services 
afforded to them in the IDP camps (Balsamo 2007, Goodfellow 2007, Murtagh 2007b). An 
affected population that has not moved a significant distance may be keen on recovery 
initiatives. People are unlikely to move out of a disaster affected area, away from their 
homes, unless there is cause to do so (Paul 2005). The Karamojong refused to move from 
north eastern Uganda during the LRA conflict as they felt they were able to protect 
themselves and were a significant distance from the focus of the conflict (Balsamo 2007). It 
is also possible that the affected population may be unable to move because of conflict and 
they suffer as a result (Shawcross 2000). Irrespective, in these situations is they are there to 
stay and early recovery may be welcome both politically and socially.
The mobility of the population and the emergency living conditions need to be considered in 
decision making. This may depend on the nature of the event, as well as political will, social 
stigmatism, livelihoods and possibly the provision of aid (Sherlock 2005, Paul 2005).
5.3.3. Post-Emergency Communities
If the emergency situation influences the aspirations of the affected population, then it will 
be realised in their response to the post-emergency environment. The options available to 
the affected population after the emergency may be limited, and is suggested to include:
• If they migrated:
o They could return home, 
o Stay where they are, or 
o Establish in a new location.
• If they did not migrate, they are most likely to return to their pre-emergency lives.
This may depend on a number of factors, including: the nature of their pre-emergency 
existence, the emergency event, emergency living environment, the post-emergency 
environment and the flow of aid. They may also have no say in the decision, especially as a 
refugee population under a host government do not wish them to remain (Sherlock 2008a, 
Bastable 2008a, Goodfellow 2007, Murtagh 2007b, Paul 2005, Walker 2007). The influence
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of the different factors may be subtle and unpredictable, but all may exert an influence, 
which will in turn affect the nature of the required water treatment and supply system. The 
dispersion of the Acholi people across the Kitgum region calls for a fundamentally different 
approach to water supply than that for the Hassahiro community in Ethiopia.
Socio-political, economic and education issues
Blaikie et al. (2003) argues that those most affected by an emergency were likely to be the 
most vulnerable groups of a community socially, politically and economically prior to the 
emergency. They are also the most likely to find post-emergency recovery the hardest. 
Cairncross and Feachem (2000) conclude that unless there is capacity to support a system 
with the desire to do so, then lasting success in a water supply is likely to be limited.
It is therefore logical to assume that socio-political, economic and educational factors will 
affect the appropriateness of a solution. The economic implications are perhaps the most 
obvious. Without the financial support, any system is unlikely to function much beyond the 
departure of the agency. It is not practical to expect a relief agency to commit to the long 
term support of a recovering community (van den Noortgate 2007). Ineffective, corrupt or 
weak local, regional or national government is also unlikely to be able to support demanding 
systems (Sherlock 2008a). Economic responsibility for long term operation must lay with the 
community. There are exceptions; when the abstraction pumps at the Nyabwishongwezi 
works, in Rwanda, reached the end of their design life and failed, there were insufficient 
funds within the consumer population or the service provider to replace them. However, if 
funding or the political desire is not forthcoming, then there may be little that can be done. 
Appropriate technology may go a long way to minimising costs and maximising self- 
sufficiency without compromising performance (Brikke and Bredero 2003). To determine 
appropriate technology, the economic capacity of the community must be considered.
It has been suggested that these community characteristics may link to regional and cultural 
differences. Islamic cultures tend to give greater importance to water compared and 
therefore may be more willing to support a supply system (Sherlock 2008a). Experience in 
Rwanda, Uganda, Ethiopia, Indonesia and Myanmar support this perhaps controversial 
suggestion; different cultures may have different community characteristics and may 
approach recovery in different ways. It is suggested that there would need to be a lengthy 
research programme before an attempt to determine a response based on cultural or ethnic 
factors could be supported. It is perhaps safer and more appropriate to approach each 
community on a case-by-case basis to consider any cultural issues that may influence
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decision making. An appropriate solution is only appropriate if it meets the needs and 
desires of the post-emergency community. Decision makers must be aware of the economic, 
political and social factors within a community, when considering long term solutions.
5.4. WATER RELATED FACTORS
It is logical to assume that in considering the long-term options for a post-emergency water 
supply system, water-related factors are included in decision making. These can include the 
availability of water, yield and quality of sources, source ownership, pre-emergency 
infrastructure and the emergency water supply. They are discussed in greater detail below.
5.4.1. Availability of Water
For emergency purposes the obvious water sources may often be the best choice simply due 
to accessibility. There is guidance for the selection and development of emergency water 
sources (House and Reed 1997). In addition there are mobile water treatment packages 
designed for emergency applications (Steele and Clarke 2008a). Emergency supplies tend to 
focus on continuity and coverage (Steele and Clarke 2008a) and include considerations such 
as yield, source treatability and rate of development, rather than cost of operation and 
system complexity (UNHCR 1992). The emphasis for long-term water supply solutions shifts 
and aspects such as cost of operation and maintenance becomes more relevant.
W ater Sources
During relief activities, investigation of available sources is likely to be cursory, with limited 
time and capacity; experience has shown that the monitoring capacity during an emergency 
is often minimal yielding only a superficial understanding of available water sources. Whilst 
in theory there is greater time available after emergency stabilisation, in reality many of the 
same constraints remain. It is suggested that decisions for longer-term recovery are often 
made with limited understanding of the nature of a water source.
Water sources can be categorised as rainwater, groundwater, and surface water. Rainwater 
may not be the most readily available water source, but it can have a high quality and can be 
relatively reliable. Rainwater harvesting and storage can offer an appropriate source, 
especially in monsoon climates (Tebbutt 2002). However, dependence on rainfall may make 
a population particularly vulnerable to drought. Groundwater is often a preferred option 
with typically a good microbiological quality (MacDonald, et al. 2005). However, there may 
be issues with access, yield and reliability. Ground water supplies to large populations may
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require pumping, and higher population densities can lead to contamination, as was seen 
with Patongo in Uganda and high nitrate levels. Recharge may be low and over abstraction 
can lead to leaching of dissolved chemicals (MacDonald, et al. 2005). Limited monitoring 
capacity both during and after emergencies, suggests that chemical contamination may not 
be identified, unless samples are regularly sent for analysis at a water testing laboratory. 
Surface water sources are often the most appropriate short term source (Adams 1999). 
Accessibility is usually good and yield easily determined, but they may have higher physical, 
chemical and micro-biological contaminant load (Vigneswaran and Visvanathan 1995), being 
open sources. Surface water may offer higher yields, meeting greater demand, but invariably 
require substantial treatment before considered suitable for consumption.
The availability and nature of water sources will directly impact on potential supply options. 
Certain water treatment and processes are applicable only with specific sources and 
treatment may only be needed if the source is not already suitable for consumption. 
Available sources need to be assessed to ensure sufficient understanding before making 
decisions. Adams (1999) gives thee points to consider in decision making: quantity, reliability 
and quality. Whilst the first two are relatively straight forward, quality analysis can present 
difficulties. House and Reed (1997) present guidance on the assessment and decision making 
for emergency water source selection, some of which is applicable post-emergency. 
However, knowledge of the region and available sources during this period is highly 
advantageous. A systematic approach to source analysis would benefit any decision making 
for long term water supply systems. The emergency response may present opportunities to 
develop a detailed understanding of available water sources for post-emergency recovery.
5.4.2. Emergency water supply
A water supply is often a key component of an emergency response. Operators are likely to 
be local staff, with limited training given during installation of the supply system. As the 
emergency evolves, operators will develop their capacity to operate, maintain and 
troubleshoot the system. As the situation moves beyond the stabilised phase and into 
development, there may well be a good level of system capabilities and performance (van 
den Noortgate 2007). It is possible that this system is an option for long term water supply.
Ideally, planning relief would be done with a complete state of knowledge. It is recognised, 
however, that this is not always the case for the vast majority of emergency responses 
(Bastable 2007, Clarke, Crompton and Luff 2004, Steele and Clarke 2008a, van den 
Noortgate 2007, Sherlock 2008a). Decisions may therefore need to be made without a
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complete knowledge base. The emergency water supply system may not perform as 
required and may not meet the demands of the situation (Clarke and Steele 2008). 
Furthermore it is probable that an appropriate emergency supply is still not an appropriate 
post-emergency supply. Discussion with relief agencies has identified a number of desirable 
characteristics for emergency systems, many of which relate to rapid-deployment, mobile, 
surface water treatment packages. Bastable (2008b) indicated that the criteria for an 
emergency system should include:
1. Capable of a through put between 6 to 10 m3/hr,
2. Sized to fit on the back of a standard 4 wheel drive pickup vehicle,
3. Easy and simple to operate requiring minimal training,
4. A life span of up to 1 year,
5. Quick to set up and start,
6. Cost below US$15,000,
7. Capable of handling turbidity up to 500 NTU,
8. Can achieve Sphere indicators for water quality,
9. Minimal dependency on consumables, and where required, standard consumables 
available locally, and
10. Has chlorination as final stage to ensure a suitable residual.
MSF Belgium indicated a system should be small, inexpensive, easy to install, have good 
performance and be easy to use after minimal training (van den Noortgate 2007, van den 
Noorgate and Goessens 2003). These criteria include no consideration of operational costs 
or durability. It is also likely that the system will be removed when the agency leaves, 
especially the more expensive mobile kits (van den Noortgate 2007). However, it may be the 
only system available and with trained operators available it could offer a solution. There are 
records of the MSF-Belgium treatment system being used for a number of years without 
external support (van den Noortgate 2005). Conversely, the Ethiopian case-study showed 
that some systems are unsuitable for long term application without significant modification.
5.4.3. Water Demand
The influence of water demand is relatively obvious and is directly related to population size; 
the larger the population the larger the quantity of water needed. The demand for drinking
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water may vary throughout the emergency response. The human body can survive only a 
matter of days without fluid intake (Cairncross and Feachem 2000) and unless a 'safe' water 
supply is provided people will drink what is available. The volume to be supplied will depend 
on the size and nature of the population to be supplied. It may be necessary to supply to 
local populations as well, to avoid conflict (Bertrand 2008). The Sphere project sets out a 
selection of minimal quantities to supply for emergency situations (Sphere, 2004). However, 
as a situation moves to recovery, the quantity of water required by the population may 
increase to cover population growth and to meet agricultural and industrial demands as 
illustrated in Figure 2.4. The change in demand for water is a case specific variable and will 
need to be considered accordingly, but it should be accounted for in any long-term solution.
5.4.4. Drinking water standards and international guidelines
The Sphere Handbook is designed for use in disaster response, preparedness and human 
advocacy. Sphere provides indicators for accepted minimum standards of service provision 
(Sphere 2004), but is limited in scope both in terms of water quality and quantity. As a 
situation moves towards development, an alternative set of drinking water quality 
parameters may be needed. The WHO Drinking Water Guidelines are accepted as a 
comprehensive health review of water suitable for human consumption (WHO 2004). They 
are not standards, but rather guidelines for acceptable concentrations of contamination, 
such that the health of a consuming population is not affected. It has a wide range of 
parameters and, given the limited monitoring capacity of rural and emergency operations, 
may even be too detailed.
Water quality monitoring is essential to comply with standards or guidelines. Monitoring of 
basic parameters is possible with simple kits such as the DelAgua Kit, which may be within 
the capacity of large established communities, if training and consumables are provided 
(Clarke, Jones, et al. 2004). However, it may not be practicable for rural communities to 
sustain even this limited level of monitoring and it is therefore unlikely that complying with 
WHO guidelines or national standards is possible. Sphere may therefore have a role beyond 
emergencies for rural systems at least. If there is sufficient political support within a region, 
then responsibility for monitoring may be accepted by a regional body; in Uganda there 
were regional support structures who, theoretically, had responsibility for supporting 
community water supplies (Balsamo 2007). It may be necessary to consider how regional 
governmental infrastructure can be bolstered to support communities beyond recovery.
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Observational monitoring may play a role in rural quality assurance. Alternative options may 
be introduced such sanitary surveys, as developed by Lloyd and Helmer (1991). It may be 
wise, if possible, to combine such methods into normal operational procedures in 
conjunction with quality monitoring. These may allow the identification of risks, not possible 
through basic point-of-supply monitoring. It is suggested that there is a relation between the 
scope for monitoring and the need for increased robustness and the protection of supplies. 
Water quality and available external support should be considered when making decisions.
5.4.5. Potential Water Supply Options
The available options will feature in any decision making process. It was established earlier 
that a lack of options is a limiting factor in some current guidance documents. Furthermore, 
certain options may only be suitable for use in specific circumstances. Conventional wisdom 
suggests that reliance on treatment should be minimised unless unavoidable (Adams 1999). 
If treatment is deemed essential, then certain processes may be more suitable for specific 
contaminants; typically filtration processes are less suitable for heavy suspended solids loads 
than sedimentation processes.
Table 5.1. Example of potential options at each stage o f a water supply system
SOURCE GROUNDWATER SURFACE WATER RAIN WATER
ABSTRACTION
hand-dug wells, 
motorised boreholes, 
springs capping, 
handpumps
dams, banks-side 
infiltration, floating, 
bottom and gravel 
intakes
roof & gutter collection, 
pot collection, ground 
catchment 
management
TREATMENT
Is treatment needed?
Iron & Manganese
Arsenic -  Bangladesh 
Fluoride-Rift Valley 
Colour, taste, odour
roughing filters, SSF, 
membrane filtration, 
sedimentation, upflow 
clarification, Inclined 
plate settling, aeration, 
disinfection
Is treatment needed?
DISTRIBUTION & 
COLLECTION
Piped distribution, point supply and household collection vessels 
Piped household supply
Household collection and water collection vessels
It should be possible to select an appropriate system based on a comparison of the situation 
with the characteristics of the available options. With sufficient understanding of the chosen 
water source and its quality, it should be possible to determine what available options will 
meet the above criteria. A water supply system itself may include a number of steps from 
source to consumer including abstraction, treatment and distribution. Each stage could
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potentially include a number of processes and a decision would be required to determine a 
suitable process. Table 5.1 provides a few examples of processes that may be appropriate at 
different stages in a water supply system. This is only a rough overview, but it illustrates the 
decisions that may need to be made when developing a suitable system. It is suggested then 
that certain options only need to be considered at each stage in the supply system and that 
depending on the situation, not all stages will be necessary. This may prove to be useful in 
facilitating the consideration of potential options. For instance, ground water abstraction 
does not need to be considered for surface water sources. For more detailed consideration it 
would be possible to compare processes using consistent criteria that cover aspects such as 
cost of operation and maintenance, and system durability and complexity.
5.5. RESPONDING HUMANITARIAN ORGANISATION
The capacity and experience of an agency may dictate decisions throughout an emergency 
response. Furthermore the experiences gained through an intervention will provide the 
agency, and field staff, with an understanding of a situation. There is little data available on 
the performance, success or failure of systems in emergency situations and when it is 
recorded, it is often lost or does not go beyond the technicians' notebook (Bertrand 2008). 
This suggests that the experiences and lessons learnt remain with field staff. When those 
individuals move on they take that knowledge with them and may attempt to re-apply it 
later (Weatherill and Dorion 2007). A system that has worked previously will not necessarily 
work in any future situation. An intuitive decision making process may not be sufficient to 
compare previous situations with a current one and it may fail to consider all factors present 
in a logical manner. This was illustrated by the selection of a modified emergency treatment 
kit in Hassahiro, in Ethiopia.
This suggests intuitive decision making should be limited, but the experience of field staff 
can enhance the understanding of a situation. The agency knowledge base develops with the 
situation and it is likely to impact on decision making. Recent Oxfam experience in 
Bangladesh, in the wake of a cyclone event, led to the discovery that banana stalks are a 
natural coagulant and could be used to promote the sedimentation in ponds (Bastable, 
Shrestha, et al. 2008). This can provide a stronger platform on which to make decisions and 
should be supported. An agency response may in part be conditioned by its field staff, 
through their previous experience and technical ability, a point supported by experience in 
Ethiopia. Hence decisions will include personal experience and understanding, which may 
become more attuned to the situation as the response develops.
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There is a significant level of intuition that should be acknowledged and promoted in the 
guidance framework. This recognises that the field worker is the decision maker and that a 
guidance framework cannot cover all situations. Any guidance should promote the use of 
existing intuitive knowledge, within a logical process.
5.5.1. Political Environment
The influence of politics can vary significantly. Recent events in Myanmar, in the wake of 
cyclone Nargis, illustrated how political motivations can severely hamper humanitarian 
efforts (BBC 2008a, BBC 2008b, BBC 2008c, BBC 2008d, CBC 2008). It may not be possible to 
determine the influence of local, regional or national politics or factor them into a logical 
process with any certainty. Yet decision makers may find that they may have to operate 
either in-conjunction with, or under policies set by regional or national bodies (Balsamo 
2007, Goodfellow 2007, Shrestha 2007). Political issues originating from the Sudanese 
government in the Darfur conflict in western Sudan has lead to blockades on assistance 
designated for rebel-held areas. Such policies interrupted responses to cholera outbreaks 
and polio immunization in areas of predominately south-Saharan origin (Crow 2008).
It should be remembered that agencies may work with the affected population throughout 
the emergency response and may be in a strong position to understand the needs of the 
recipients. This would suggest that the agency may be better suited to identify appropriate 
solutions than more remote political bodies. However, it may not be possible to sideline 
political influence and they should be considered on a case specific basis.
5.6. INFLUENCE OF IDENTIFIED FACTORS ON DECISION  
MAKING
The potential influence of each of the identified factors is discussed below, with the aim of 
determining how a decision maker should consider them in the process of identifying an 
appropriate water supply solution.
5.6.1. Emergency characteristics
The characteristics of the emergency form the basis on which future development will take 
place. The long term influence, however, is considered to be of less significance during 
recovery. The emergency characteristics describe the conditions prevalent at the time of, 
and immediately after, the emergency event. They include the nature of the emergency 
event, the living conditions of the affected population and any emergency water sources.
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The emergency event will impact directly on the initial response, affecting population 
movement and dictating the requirements for an emergency water supply.
Natural disasters may have devastating impact, but the effect on long-term process 
consideration may be limited, due to the relative short life span of the event and its' impact. 
In CHEs and possibly protracted or chronic situations, the influence may be extended. The 
combination of widespread mining, and focus for violence in the northern region of Kitgum 
(Naggi and Frigerio 2006) during the LRA conflict was likely to prejudice the likely 
rehabilitation of much of the IDP population (Walker 2007). Populations in camps like 
Lukung and Madi Opei are likely to disperse slowly and remain in relatively large population 
groups for added protection (Murtagh 2007b). Conversely the southerly IDP population in 
the Kitgum, Pader and Lira regions were seen to be anxious to return to their original homes. 
The development of the situation affects the decisions made by the affected population, 
potentially dictating how they re-settle.
The decision maker should be aware of the emergency characteristics and consider any 
direct influence that they may have on the long term environment. This should extend to 
how the emergency will change with time and the political and social response to recovery.
5.6.2. Post-emergency re-settlement
During recovery, the affected population shift from a temporary to permanent existence. 
The post-emergency community layout has important implications on water treatment and 
supply. It is suggested that there are four options for community lay-out, including:
• Widely dispersed: small family groups living in relative isolation;
• Semi-dispersed: small family groups living independently, but with sufficient 
proximity to support one another if needed and potentially share infrastructure;
• Small communities: relatively small, isolated community groups;
• Large communities: high population communities requiring dedicated supplies.
These categorisations were developed with input from individuals with field experience 
(Bastable 2008a, Goodfellow 2007, Murtagh 2007b, Sherlock 2008a, van den Noortgate 
2007, Weatherill and Dorion 2007).
Isolation suggests the need for a dedicated water supply, as does a large population size. 
Experience in rural Rwanda suggested that it may sometimes be more practical to distribute 
to disperse farmsteads with relatively close proximity through a piped distribution network.
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provided terrain and water source allow. If the affected population divide in to numerous 
smaller groups, as was seen in Uganda, it may not be possible to consider the entire affected 
population as a single entity, and therefore a single solution may not be sufficient. It 
suggests that each situation should be considered on a case-by-case basis and points to the 
benefit of considering the community size and isolation. As the layout of the post­
emergency community is deemed to be an important factor it is suggested that any 
influence should be assessed early in the process. It is possible to divide the potential 
options into two categories: bulk production and household treatment. The categorisation 
of the post-emergency water supply is largely dictated by the post-emergency community, 
and therefore it should be possible to make the decision based on one of the four 
community layouts given above.
5.6.3. Nature and availability of water
The nature of the available water source plays an integral role in decision making, 
irrespective of situation and it is logical to address this as a key factor. If it is agreed that 
certain processes may be specific to the water source, then it follows that categorisation of 
available processes based on the source may facilitate selection.
If the source has no need of improvement, then no treatment process may be needed. To 
determine treatment requirement, an understanding of the water source quality is needed. 
Some contaminants may be identifiable through catchment assessments and with simplified 
physical and micro-biological testing (Bartram and Ballance 1996, Lloyd and Helmer 1991), 
but chemical analysis is still important if possible. Many contaminants may not be 
discernable through visual or basic analysis methods available in the field. It is not possible 
to determine arsenic or fluoride concentrations without chemical analysis in a laboratory or 
with field kits (HACH 1999) that may not be available. To develop research in this area, there 
may be an overlap with accepted knowledge. There is little justification for developing a new 
methodology for analysis of water sources. Therefore, accepted methods are considered 
and adapted for use, with reference where necessary.
There are a possible two significant steps in considering the influence of the nature of the 
water source; firstly there is the identification of processes that may be applicable. This is 
followed by further investigation of the source quality to compare the appropriateness of 
these options.
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5.6.4. Agency capabilities and experience
A number of factors relating to the responding agency may affect decision making. Co­
ordination, mandate, exit strategies, funding, stock, timeframe and donor requirements all 
influence the approach of the agency. Furthermore it has been shown that the capacity and 
experiences of its staff will greatly impact on the decisions made in the field. It is expected 
that the intuitive input from field staff will continue to play a major role in all decisions. Any 
guidance framework should look support the intuitive approach through justification of 
decisions. The intuitive process will vary depending on user and agency, with less 
experienced individuals or agencies needing greater support.
Agency specific factors are non-technical and it is unlikely if definitive guidance can be given. 
Factors associated with the agency capacity, experience and knowledge can be controlled by 
the operator. Donor funding and requirements are to a certain extent within the control of 
the agency to interpret, but may greatly influence the direction of programs. Agency 
characteristics should be considered on a case-by-case basis.
5.6.5. Political influences
National or regional bodies may represent the only long-term support for a community 
project and it is important to have these bodies present in decision making (Shrestha 2007). 
Political influence is a non-technical factor and it is unlikely that its influence can be 
determined remote from the situation. This suggests that there needs to be a great deal of 
flexibility in the process. The individual on the ground is perhaps in the best position to 
determine how the existing political environment may impact on long-term sustainability of 
different options. Therefore attempting to include it in a decision making process may not 
be feasible or even beneficial. Without being able to accurately gauge its influence in any 
given situation, binding a non-technical influence into the framework in any definitive 
manner could be limiting. It may prevent framework application as a result of reduced 
flexibility, or, it could cause political requirements to be ignored or misinterpreted. It is 
suggested that the framework should include political influences, but minimise regimented 
decisions to allow user interpretation.
5.6.6. Potential Options
It was seen that it should be possible to relate factors to a set of generic technical 
characteristics to facilitate selection. Early comparison of technology focused on emergency 
application and examined systems designed for acute phase intervention. Discussion with
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Oxfam GB indicated that an analysis of rapid-deployment, mobile treatment processes for 
surface water sources against specific criteria would assist in system selection (Bastable 
2007). Initial thinking speculated that it would be possible to determine an appropriate 
emergency system by analysis of expected emergency characteristics. Given a specific set of 
ground conditions, the criteria could be ranked in order of importance, allowing the quick 
identification of suitable systems. As the knowledge to determine ranking resides with field 
operators, practitioners with considerable experience were approached. Van den Noortgate 
of MSF Belgium (2007) indicated that it was not possible to rank such criteria without having 
experienced the application. Weatherill and Dorion (2007) of MSF Spain suggested that it 
was not possible to rank the criteria as the interaction of the variables would be too complex 
to allow accurate analysis. Bastable (2007) of Oxfam GB suggested that any such ranking is 
likely to be entirely user dependent. It was therefore unlikely to be feasible to accurately 
rank criteria to support decision making. This becomes apparent when the emergency 
characteristics are linked to the technical characteristics, as shown in Figure 5.3.
TECHNOLOGY
CHARACTERISTICS
EMERGENCY CHARACTERISTICS
(B a se d  on  p r e v a i l in g  s ta te s  o f  k n o w le d g e)
Potential Throughput
Nature o f the Event
- Conflict
- Natural Disaster -  Sudden
- Natural Disaster - Slow
Conditions o f Emergency
- Centralised Treatment & supply
- Tankering
- Household
Potential Quality Improvement
Potential Reliability
Water DemandAffected Community
- IDPs/Refugees
- Resident Community
- Dispersed Migrants
Potential Maintenance level
Nature o f W ater Source
- Ground Water
- Surface Water
Rate and Ease o f Deployment
Capital and Operational Cost
Availability o f Water in Region Location of Water Source
System complexity
Quality o f Water Source
- Microbial Contamination
- Physical Contamination
- Chemical Contamination
In-Country Human Resources
Required Operator skill
In-Country Plant and Materials Required Operator Knowledge
Security in Region
Required Consumables
Access and Communication
Technology Selection
Figure 5.3. Complexity of influence of conditions o f emergency on technical characteristics 
of available options
However, the ranking of technology may still represent a valid method of comparing 
different options. The ranking of processes' against each other would allow the quick 
identification of processes with particular strengths or weaknesses. It would be necessary
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for the practitioner to consider the importance of specific criteria based on their experiences 
of a situation, but would lead to the wider application of the guidance framework.
Process comparison using a generic set of characteristics could provide a rapid method of 
evaluation. The criteria presented in Figure 5.3 were developed for emergency application 
and are not entirely appropriate for recovery. The rate and ease of installation is less of an 
issue with long term applications as there is less urgency. Operational costs may become of 
greater importance than capital costs, yet both become more prevalent than in the acute 
phase. Different funding streams may be used for long-term interventions (Lloyd-Jones
2006), and it may be that revenue collection will be needed from the affected population to 
support operation (Cairncross and Feachem 2000). Throughput becomes less of an issue as a 
solution can often be designed for a specific demand. Rather it may be a case that for a 
potential size of population a particular technology can provide supply. For instance, ceramic 
filters are often distributed for household use, rather than a bulk production solution. 
Considering this, it is suggested that the criteria set is adapted to include:
• Potential production: the potential production the system is capable.
• Potential Quality Improvement: the improvement in quality achievable by a system 
operated within its limits.
• Potential Reliability: the operational reliability and robustness of infrastructure.
• Potential Maintenance Level: the required maintenance under normal operation
• Rate and Ease of Development: the speed and ease of construction.
• Capital Cost: cost of design, construction, materials and labour.
• Operational Cost: incurred cost of daily and annual operation.
• System Complexity: the complexity of the system and the ease with which it can be 
maintained in the field.
•  Required level of Operator: number of operators required and their level of 
attention
• Required Operator Knowledge: the required theory needed for operation.
• Required Consumables: the rate and nature of required consumables
This list was developed through consultation with relief agencies, private companies and 
literature (Bastable, Basasou, et al. 2007, Bastable, Bikaba, et al. 2007, van den Noortgate
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2007)(Adams 1999, UNHCR 1992, UNHCR 2000). It is suggested that this set of 
characteristics offers a more complete description of a technology with respect to 
application in post-emergency situations.
If a user is to select a suitable solution based on the ranking of available options against a 
criteria set, then they need to have an understanding of the prevailing conditions at the time 
of transfer from emergency to recovery. The impact of these factors needs to be considered 
and to do this specific data is likely to be needed about the post-emergency environment.
5.7. IMPACT OF FACTORS WITHIN THE EMERGENCY 
TIME-LINE
This discussion has identified a number of features, conditions or characteristics of a 
situation that may influence decision making. An underlying issue throughout the discussion 
has been the time factor. Considering the identified factors in the timeframe of the 
emergency may present some insight into factor consideration. Though the degree of 
influence may vary, the time of influence is perhaps more definable. This could provide the 
starting of a route map for decision making for the consideration of recovery activities and, 
more specifically, for post-emergency water treatment and supply solutions. In accordance 
with the traditional approach to emergencies, it is perhaps simplest to consider the timing of 
factor influence as relief, stabilised and post-emergency.
5.7.1. Emergency Characteristics
It was concluded in Steele and Clarke (2008a) that the decision making process for acute 
phase emergency water supply is dependent on the prevailing conditions. These could be 
described as the characteristics of the emergency. These are partly dictated by the nature of 
the emergency event and the affected population, as discussed above. However, they may 
also be related to the availability and nature of water.
Disaster event: the initial event has been shown to directly impact on infrastructure and 
ability of a population to operate as a community. It dictates the mobility of the affected 
population and whether they are displaced or not.
Affected population: the population will respond to various pressures associated with the 
disaster event. There is an initial influence on decision-making, given the needs of 
population as the consumers of humanitarian service provision. Logically their influence on 
decision making must extend throughout the emergency response into recovery.
87
5. EMERGENCY CONDITIONS Steele 2010
Availability and nature of water sources: water sources for emergency supplies are likely to 
be chosen with only preliminary investigation. From this the emergency supply will be 
developed dictating what treatment and supply options are practical and/or mandatory.
5.7.2. Stabilised and post-emergency conditions
Disaster event development: it is suggested that the development of the event may 
influence decision making through the acute, stabilised and recovery phases of a response. 
This may influence the establishment of post-emergency communities, but also affect design 
and performance features of possible processes.
Post-emergency communities: the formation of post-emergency communities will directly 
impact on decision-making, as it dictates, to a large extent, the nature of the treatment and 
supply system.
Emergency water supply: the implemented emergency water supply system, aimed at 
meeting the immediate demands of the affected population, will depend on the availability 
of water and the capabilities of the agency. It presents a platform on which subsequent 
systems can be based, providing an understanding of how a particular source may be 
utilised. It may have little influence on long-term decision making unless it is itself deemed 
suitable as a community supply system.
Availability and nature of water for long-term supplies: it is expected that an understanding 
of the available water sources can be developed through the implementation and operation 
of an acute phase system, and experience of operation in the region. The result will be an 
ability to identify viable sources for community supplies. The influence then is relatively self- 
explanatory, dictating what treatment and supply options are practical and/or mandatory.
5.7.3. Other
Responding agency: the mission, technical knowledge, capability and experience of an 
agency, through its field staff, may to a certain extent dictate decisions made. It is suggested 
that the knowledge gained by staff is important and should be used as a basis for logical 
decision making. The influence of an agency should not compromise the identification and 
selection of a logical solution.
Drinking water standards: it is expected that drinking water standards and guidelines should 
play a role in any decision making. However, if a solution is chosen that requires extensive 
monitoring and water quality analysis, it is imperative that the community can support it.
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Potential long-term options: these are not as much an influencing factor, but a statement of 
what is available and could be developed. The identified factors may influence the 
appropriateness of the potential options.
5.8. SUMMARY
A logical approach to decision making for long term water treatment and supply options is 
possible. It is acknowledged that staff operating in the field will develop a unique 
understanding of their working environment. However, there is evidence to suggest that this 
can lead to reliance on an intuitive process, which may not consider all potential factors, as 
has been seen in the case-studies. The sources of influence are diverse, covering many 
different aspects of a situation. Davis and Lambert (2002) suggest a number of factors for 
consideration, including: "existing local technology, skills, community structures,
development initiatives, supply networks, materials, government policy and other factors". 
This list does not provide evidence that it is exhaustive or based on a logical analysis of 
emergency situations, but rather through extensive experience.
EVENT OCCURENCE
Event Affected
Population
Location Availability Quality
Conditions
W ater
Source
Continuity
Demand 
1
CHAR AC TER ISTIC S OF TH E  EM ERGENCY EMERGENCY 
TREATMENT AND 
SUPPLY 
TECHNOLOGY 
OPTIONS
Event 
Development
IDENTIFICATION OF OPTIONSSphere Standards
Standards for W ater 
ProvisionW HO Guidelines |------ ►
UN/NGO Coordination
Geographical
Cultural
Structural
Educational Political
EMERGENCY W ATER SUPPLY SYSTEM
FORMATION OF WATER SOURCE
POST­ SELECTION &
EMERGENCY QUALITY
COMMUNITIES \ z
ANALYSIS
— Experience
Exit
Strategies
Knowledge
POTENTIAL 
COMMUNITY 
WATER SUPPLY 
OPTIONS
£
Community Analysis of 
treatment and 
supply technology
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— Capability
T Y Y Y Y Y l X i  | IDENTIFICATION OF POTENTIAL OPTIONS —  M andate
TNational W ater 
Q uality Standards
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This section can be concluded with the statement that as an emergency evolves there will be 
a series of factors that can influence the situation and should be considered in decision 
making. This has become apparent from evaluating decision-making in both case-studies. It 
was expected that establishing factor influence would be complicated due to the complex 
interaction of social, technical, economic, political and environmental factors seen in both 
case-studies. It was suggested that the analysis of factor influence with a time-based 
approach would offer a strong logical platform and allow a holistic view of the emergency 
situation for considered decision making. The result of such an approach is presented in 
Figure 5.4 and effectively illustrates the complexity and interaction of factor influence. Each 
factor is represented in a box, with influence represented by arrows and the shaded 
background boxes.
The experience from the case-studies combined with comments from field staff and 
humanitarian experts have contributed significantly to the development of this section. The 
discussion of the factors within this section gives significant insight into decision making as 
an emergency evolves from relief to recovery. It provides a unique contribution to the 
understanding of decision making in the post-emergency setting.
The next avenue for development is to determine how the influence of these factors can be 
integrated into a framework to support field based decision making. However, this requires 
the parallel development of research into the consideration of what constitutes an 
appropriate water treatment or supply process for post-emergency situations. This is 
developed in Section 6.
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6. WATER SUPPLY IN POST-EMERGENCY 
SITUATIONS
Figure 6.1. Children collect water from an India Mark II hand pum p in Labworoyeng  
com m unity in  Kitgum, U ganda
6.1. INTRODUCTION
It is understood that process selection must consider a number of water-related factors 
simply to achieve the required performance. It was established in Section 5 that there are a 
considerable number of social, economic, technical, political and other factors that should 
also be considered in the decision-making process. How these factors should influence the 
characteristics of an appropriate water supply system needs to be considered. This is the 
next avenue for the development of this research. This section identifies and analyses the 
characteristics of a water treatment or supply process that may be important for a 
recovering community in a post-emergency environment. This is based on a detailed 
understanding of process theory, developed through a considerable literature review,
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documented in Appendix C. This is developed further through visits to advanced water 
treatment works in the UK and Holland and in discussion with water industry experts.
The aim is to develop a comprehensive set of characteristics that can be used to describe a 
process, which directly relate to the post-emergency situation, through the guidance 
framework. This fulfils Objective 1.1 as given in Figure 6.2 and leads the research on to 
Objective 1.2 with the identification of processes that may be suitable.
6.2. TECHNICAL CHARACTERISTICS FOR 
DETERMINATION OF PROCESS SUITABILITY
An appropriate water supply has been defined as a system capable of meeting performance 
requirements and within the capacity of the community to operate and maintain over the 
design life. The appropriateness of a system will depend on the emergency and post­
emergency conditions. These have been determined previously. The technical characteristics 
of a system need to be assessed with respect to the requirements of the application, defined 
through the situational conditions.
6.2.1. Determ ination of technical characteristics for process description based on 
emergency and post-emergency conditions
Those aspects of an application that have been identified as influencing selection of a long­
term water supply system for a post-emergency application include:
• The disaster event,
• The affected population
• The emergency water supply
• The formation of post-emergency communities,
• The availability and nature of water
• The responding agency,
• National and regional government and policy, and
• The required drinking water standards.
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6. WATER SUPPLY Steele 2010
It is suggested that a concise description of the capabilities of a process can be given by the 
technical characteristics of that process. It is also suggested that the appropriateness of a 
process can be determined through the relationship of the technical characteristics with the 
requirements of an application. Using a standard set of characteristics, then it should be 
possible to determine the most appropriate option by comparing of the process 
characteristics with the application requirements. Therefore, given a specific application, if a 
particular process meets the selection criteria, then it is theoretically appropriate.
There are two aspects to the term 'appropriate' that can be used in the development of 
selection criteria: performance and operation. The operational criteria can be defined as the 
capacity of a community to operate and maintain a process. Capacity is indicated by the 
nature of the affected population and the post-emergency community, as defined in Section
5. This can be related to application requirements for water demand, community size and 
isolation, and the financial and technical support available for long-term operation. It may 
also be wise to include an indication of the operational and process complexity. Therefore a 
basic, but complete operational criteria for process selection includes: relative operational 
costs, relative throughput, potential maintenance level, robustness, required operator skill, 
required operator knowledge and required consumables. The performance criteria refer to 
the ability of a process to improve water quality. This relates directly to the feed water 
quality and desired product water quality. A distinction needs to be made between feed and 
raw water quality as used in this research. Raw water quality refers to the source water in 
its natural state without having under gone any modification. Feed water quality refers to 
the influent stream of a treatment process that may have undergone pre-treatment and 
hence may differ considerably from the raw water quality. If the raw water is of significantly 
different quality from the desired feed water quality for a specific process, then either pre­
treatment must be considered, or the process in question is not appropriate.
Water quality has been broken down into three components: physical, microbiological and 
chemical quality. It would seem logical then to describe the water source, the process 
performance and the required product quality in these terms. Given that a process can 
achieve a specific performance, with a given feed water, the process applicability can be 
directly related to the source water by the potential process performance. Certain processes 
may not be designed to improve water quality, so much as protect it whilst it is part of the 
supply system. It is suggested that the performance criteria for process evaluation, includes 
either potential for improvement or potential for contamination, given in Table 6.1.
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The potential for physical contamination during treatment or supply has limited associated 
health implications and is not included. Certain processes have limits for the physical quality 
of the feed water above which performance may be impaired. It is necessary to define a 
maximum physical feed water quality limit, given as turbidity. Turbidity is one of the simplest 
parameters to monitor for in the field, and as a result can be used as an indicator for 
physical water quality. It is acknowledged that suspended solids and particle size distribution 
are also needed to provide a more complete understanding of physical quality. However, it is 
recognised that the capacity to evaluate these parameters in the field may be limited.
Table 6.1. Performance criteria for process evaluation
Potential for Improvement Potential for Contamination
• Microbiological • Microbiological
• Chemical • Chemical
• Physical
These criteria terms have been developed with the benefit of expert opinion (Bastable 2008, 
van den Noortgate 2007, Weatherill and Dorion 2007), and through the examination of 
existing literature (Adams 1999, Brikke and Bredero 2003, House and Reed 1997, UNHCR 
2000). Table 6.2 defines the listed criteria.
6.2.2. Development of method for process analysis using technical descriptive 
characteristics to determine suitability
It has been established that it is possible to determine the suitability of a process for a 
specific situation by relating the process characteristics with the application criteria. Table 
6.2defines the criteria terms used to describe the process characteristics. The next step is to 
determine the value of each criteria term, such that the user is able to rapidly compare and 
contrast different processes. It would be impractical, and possibly misleading, to qualify 
many of these points with numerical data from case-studies. Costs, performance, reliability, 
consumables and other operational aspects could all vary significantly depending on the 
location and size of the application. However, it should be possible to rank different 
processes against each other. For instance, given the same application, it is likely that slow 
sand filters will incur fewer operational costs than an equivalent yield DAF clarification 
process.
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Table 6.2. Criteria Definitions
CRITERIA TERM DEFINITION
Application Location of the process in the overall supply system.
Capital Cost Estimated cost of construction or distribution
Relative Operational 
Costs
Estimation of operational cost implications considering required 
maintenance, robustness, operator skill and knowledge and 
consumables
Relative Production
Potential surface loading rate considering process performance under 
favourable feed water conditions
Potential Maintenance 
Level
Potential effort required by the operator to maintain an optimised 
process
Robustness Vulnerability of process to failure during normal operating conditions
Potential for Faecal 
Contamination
Vulnerability of process to microbiological contamination of the water 
during the normal operation of the process
Potential for Chemical 
Contamination
Vulnerability of process to chemical contamination of the water during 
the normal operating conditions
Potential Faecal Coliform 
Removal
Potential microbiological removal performance under normal operating 
conditions, indicated by thermo-tolerant coliform
Potential Chemical 
Removal
Ability of process to reduce chemical concentration levels through 
sorption or precipitation under normal operating conditions
Max Turbidity Maximum feed water turbidity in which the process can operate
Potential Turbidity 
Reduction
Potential turbidity reduction performance of the process under normal 
operating conditions, where feed water is less than max feed turbidity
Required Operator Skill Level of operator ability required to operate the process under normal 
conditions
Required Operator 
Knowledge
Extent of operator theoretical knowledge required to maintain long term 
operation and troubleshoot unusual operating situations
Required Consumables Quantity and availability of consumables required for daily operation
Other N /A - Not Applicable 
SD -  Source Dependent
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Descriptive terms are perhaps more appropriate in some circumstances. These need to 
correspond to some form of differentiation allowing an understanding of benefits and 
limitations. This could be numerical, for instance 1 -  3 or 1 -  5, or text, "poor, average, 
good" or "poor, less than average, average, more than average, good". Whilst a three- 
descriptor difference may allow more contrast in the tabulated options, it is more restrictive. 
In a five-tier comparison, more subtle differentiation is possible. Specific ranking of 
characteristics is necessary and is given below along with a more detailed explanation.
Application
The term 'application' is used to indicate the purpose of the process and its location within a 
supply system.
Relative Operational Cost
This is an indication of the estimated daily cost of operation. With limited information 
available for an accurate description, it has been determined by analysis of the process 
based on the ranking of the 'required maintenance level', 'the robustness', 'the required 
operator skill and knowledge' and the 'required consumables'. It is not directly related to a 
monetary value and is designed to allow a comparison between processes, rather than for 
cost prediction and design purposes.
Relative Throughput
Production is the quantity of water produced daily accounting for maintenance downtime 
and other requirements. This may depend on operating parameters and feed water quality. 
Relative throughput is an indication of the rate of production. For bulk production it is 
believed that surface loading rate is the most appropriate unit, normalised against footprint 
area. HH production is given as flow rate, or yield per unit operation. This acknowledges the 
difference in operation between batch and continuous processes. The ranking is given as:
Household
• Poor -  Produces less than 10 litre/day or < 1 litre/unit operation
• Not Good -  Produces up to 25 litre/day or < 5 litre/unit operation
• Acceptable -  Produces up to 50 litre/day or <10 litre/unit operation
• Good -  Produces up to 100 litre/day or < 20 litre/unit operation
• Excellent -  Produces greater than 150 litre/day or >25 litre/unit operation
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Bulk
• Poor-surface loading rate of less than 2 m3/m 2/h
• Not Good -  surface loading rate of less than 5 m3/m 2/h
• Acceptable -  surface loading rate of between 5 to 10 m3/m 2/h
• Good -  surface loading rate of up to 15 m3/m 2/h
• Excellent-surface loading rate greater than 15 m3/m 2/h 
Potential Maintenance level
Defined as the effort required to maintain operation. This includes the level of operator 
attention and regularity of required regenerating activities. The ranking is given as:
• Poor -  operation requires constant attention and continuous maintenance
• Not Good -  operation requires constant attention and daily maintenance
• Acceptable -  operation requires frequent daily attention and weekly maintenance
• Good -  operation requires regular daily attention and occasional maintenance
• Excellent -  operation requires a part-time operator and occasional maintenance 
Required Operator Skill
Defined as the operator ability required to maintain operation under normal conditions. This 
is designed to indicate the level of training required for operation. The ranking is given as:
• None -  can be operated by anyone with no training or experience
• Low -  requires basic level of training prior to operating,
• Average -  suggest 2 to 4 weeks training with minimal post-training supervision,
• High -  requires 4 to 6 weeks training with a 4 week period of expert supervision,
• Extensive -  requires at least 6 months training followed by a 2 month monitoring 
period by experienced expert supervision
Required Operator Knowledge
The level of required theoretical knowledge needed for long-term operation and to 
troubleshoot unusual circumstances. The ranking is related to the operator education, and 
the level of process theory that should be included in training. Ranking is given as:
98
6. WATER SUPPLY Steele 2010
• None -  no previous training or schooling needed,
• Low -  basic primary level education suggested or minimal training in process theory,
• Average -  Secondary level education suggested and/or training in process theory,
• High -  Secondary level education required with training in process theory needed,
• Extensive -  University level education with extensive training in process theory. 
Required Consumables
This provides an indication of the supply of consumables required for operation and 
maintenance. Consumables can differ between being available globally, such as diesel and 
aluminium sulphate, to rare and specific consumables, such as the slow-dissolve coagulant 
and coagulant aid tablets used in some rapid-deployment kits. The ranking attempts to 
acknowledge this and differentiate accordingly. The ranking is given as:
• None -  requires no consumables for operation or maintenance
• Low -  occasionally requires commonly available consumables for maintenance,
• Average -  requires common consumables for normal operation and maintenance
• High -  high demand for common consumables or demand for unique consumables 
for normal operation and maintenance
• Extensive -  high demand for specific, unique consumables for normal operation and 
maintenance
Potential Microbiological Improvement
The ability of the process to reduce the microbiological contamination of the feed water. 
Thermo-tolerant coliform bacteria, assumed faecal, are a common indicator for 
microbiological contamination. It is relatively easy to test for its presence in the field and can 
provide an indicator of microbiological performance of a treatment process. With reference 
to the Lloyd and Helmer (1991) grading of water sources, a high performance system should 
be capable of regularly producing water with below 1 cfu/100ml. As this may depend on the 
faecal load, removal performance is given as a percentage removal, categorised as: >99.99%, 
>99%, >95%, >80% and <80% reduction in cfu/100ml.
Potential Chemical Improvement
Chemical contaminant removal is primarily achieved through the adsorption of substances 
to a solid adsorbent material (Snoeyink and Summers 1999). There are many treatment
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processes that use adsorption with varying degrees of efficiency, dependent on the 
predominant removal mechanisms. Potential chemical improvement is defined by the 
capacity of the process to adsorb dissolved substances in the feed water. The ranking of 
potential chemical removal is given as:
• None -  no or negligible impact on concentration levels,
• Some -  some reduction in concentration levels but this cannot be guaranteed,
• High -  significant reduction in concentration levels provided binding sites are not 
depleted
Potential Physical Improvement
The potential physical improvement by a process is defined as the ability of the process to 
reduce the turbidity of the feed water. Physical performance may be greatly dependent on 
the nature of the physical contaminant and performance is not necessarily guaranteed. For 
many rural applications, determining suspended solids and particle size distribution may be 
difficult. Alternative tests can provide insight into the performance of specific processes, 
including sedimentation tests and jar tests. An indication what the results may infer should 
also be given. The turbidity reduction is categorised as: <60%, >60%, >75%, >90% and >98%.
M axim um  Feed Water Turbidity
A process with a physical treatment capacity will have a maximum feed water turbidity 
above which volume and quality of production will be significantly reduced. Some literature 
indicates the maximum feed water turbidity for particular processes, and this is used in 
addition to experience from existing operations. A process capable of handling greater feed 
turbidity may have wider application. Processes are categorised by maximum feed water 
turbidity as: <10 NTU, 10-50 NTU, 50-100 NTU, 100-500 NTU and >500 NTU.
Potential for Faecal Contamination
The potential for faecal contamination is defined as the risk of microbial contamination 
during operation. It is ranked as:
• None -  no risk of contamination during normal operation,
•  Low -  low risk of contamination during normal operation,
• Average -  May become contaminated during normal operation or development,
• High -  High risk of contamination during normal operation or development.
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• Extensive -  contamination will occur unless operator is vigilant and capable, and 
installation is correct
Potential for Chemical Contamination
The potential for contamination is defined as the risk of chemical contamination through 
operation.
• None -  no risk of contamination during normal operation,
• Low -  low risk of contamination during normal operation,
• Average -  may become contaminated during normal operation or development,
• High -  high risk of contamination during normal operation or development,
• Extensive -  contamination will occur unless operator is vigilant and capable, and 
installation is correct
6.3. PROCESSES FOR POST-EMERGENCY WATER SUPPLY 
APPLICATION
To ensure that the selection framework has sufficient flexibility in decision making, it needs 
to include sufficient process options so that custom systems can be identified for specific 
applications. There is a wide range of processes available and inclusion of them could
require excessive space and may over-complicate the process. Many existing documents
limit the processes covered. The comparison House and Reed (1997) with the AWWA 
Handbook of community water supplies (1999) emphasises the vast difference in literature 
produced for developing and developed applications. It is felt that the limited, simplified 
nature of emergency and developing world literature fails to provide a basis for comparing 
available processes for use in a post-emergency situation.
The analysis and evaluation of the processes included in the framework represent a unique 
combination of literature, experience and expert opinion. It represents an addition to 
existing knowledge, providing a detailed and critical review of the applicability of some 
water treatment and supply processes in a post-emergency setting. The review is included in 
the Appendix B. The processes included cover the development of a complete water supply 
system from abstraction to distribution, represented by the range of the options listed in 
Table 6.3.
101
6. WATER SUPPLY Steele 2010
Table 6.4 lists those processes that are deemed suitable for application in post-emergency 
applications. These will be included as potential options for application as part of the 
selection framework. Selection of the individual process is likely to be dictated by what is 
available on the ground. Information is needed as to how the source should be developed, 
rather than what is the most appropriate source. These options are designed to provide 
information for development issues, as opposed to aiding in the selection of a source.
Table 6.3. Options possible in water source, community size and supply
Water Source Community Size Supply Stage
Groundwater Household Abstraction
Surface Water Bulk Pre-treatment
Rain water Primary Treatment
Secondary
Treatment
Disinfection
Distribution
Table 6.4 provides a relatively complete list of processes that can be used in the treatment 
and supply of drinking water. These have been identified and selected for inclusion based on 
a review of existing literature available for emergency, developing and developed water 
supply (Adams 1999, AWWA 1999, Brikke and Bredero 2003, Clarke, Crompton and Luff 
2004, Davis and Lambert 2002, House and Reed 1997, IRC 2005, Lechevallier and Au 2004, 
MacDonald, et al. 2005, Misstear, Banks and Clark 2006; Oxfam 2001, Smet and van Wijk 
2002, Smethurst 1988, WaterAid 2006).
Some may only be suitable in unique circumstances. Other processes may differ only 
through subtle differences from more generic designs. The inclusion of all options in any 
significant detail could impact on the framework's flexibility and applicability. For the 
purposes of facilitating the framework, processes of similar design and operation are 
sometimes grouped together within a single heading. If additional information is needed, 
many of the processes included are expanded with an in-depth review provided in the 
appendix B. It is envisaged that this expanded review would also be included in the final 
guidance document, as background information and possibly in electronic form, and could 
be facilitated by use of hypertext to allow easy navigation through the document.
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6.4. SUMMARY
A comprehensive list of characteristics has been developed that can be used to describe a 
process in a water supply system. It has been established that by ranking each 
characteristics, it is possible to describe the appropriateness of a process for a specific 
situation. The levels in the ranking system have been developed for each characteristic in 
preparation for evaluating the identified water treatment and supply processes.
It is difficult to categorically determine how appropriate a particular process will be in a 
post-emergency situation without knowing the particulars of that situation. Considering the 
diversity and unpredictability of emergency and post-emergency situations, it is illogical to 
eliminate processes as unsuitable without sound reasoning. This was a point noted during 
the review of existing guidance, as some documents were seen to assume that only a few 
key processes would be appropriate for emergency or developing world application. 
Therefore the scope of processes included as potentially suitable is relatively wide with only 
a few exceptions, namely pre-coat filtration. The remaining processes have seen regular use 
in the developed world and may potentially have application in other situations as indicated 
in Table 6.4.
It follows from this section that each of the identified processes needs to be evaluated with 
respect to the developed characteristics and in accordance with the developed ranking. 
Furthermore the applicability of each process needs to be discussed, particularly to identify 
any benefits and limitations that may affect its applicability in a given situation. It follows 
then that a method for evaluating a process needs to be developed. Furthermore, the 
results of this section need to be linked to the situational factors identified in Section 5. This 
will be developed in Section 7.
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7. DEVELOPMENT OF GUIDANCE FRAMEWORK
Figure 7.1= E lected  water supply operators receive training on selection o f coagulant and 
coagulant aid com bination for dosing the OX E1-2P pressure filter system
7.1. INTRODUCTION
Partridge and Hussain (1995) describe knowledge as a combination of data and information 
required to reach conclusions, which are necessary to support decisions. A system is defined 
as: a set or assemblage o f things connected, associated, or interdependent, so as to form  a 
complex unity; a whole composed o f parts in orderly arrangement according to some scheme 
or plan (OED 2009). A knowledge-based system is a system that performs a task by applying 
"rules of thumb" to a representation of knowledge (Jackson 1998). Data is processed into 
information, which combined with rules and heuristic methods yields knowledge. Wisdom is 
developed through judgement and the valuing of knowledge, supplemented by experience 
and learning. Figure 7.2 illustrates the transformation of data into wisdom. Aim 2 of the 
research can be seen as the development of a system for moving from data to knowledge 
and decision making. It will be a knowledge-based system, where conventional assumptions, 
values and judgement are derived from experience, literature and expert opinion.
Information is developed from emergency specific data. This information provides the base 
for a process of evaluating supply options against situational requirements, using judgement
106
7. DEVELOPMENT OF GUIDANCE FRAMEWORK Steele 2010
and values. The aim in developing the guidance framework is to shift decision making from 
the intuitive towards a repeatable, logical process. The framework therefore needs to 
present an accepted process for data collection and interpretation to develop information. 
There needs to be a method for linking information to supply processes through judgements 
and values derived from experience, literature and expert opinion. The result is wisdom 
concerning the appropriateness of different solutions in a specific situation.
WISDOM
Experience & learningJudgement & Values
KNOWLEDGE
Heuristics & Rules
Processing
DATA
Figure 7.2. Transformation of data to wisdom (Partridge and Hussain 1995)
Section 5 and 6 established the data necessary for making an informed decision for water 
treatment and supply processes in a post-emergency situation. Combined, these have given 
significant insight into the process of relating situational factors to the characteristics of an 
appropriate water supply system. A specific method for relating these two areas of research 
has not yet been discussed.
If the framework is to make a significant contribution by facilitating post-emergency 
recovery with the development of a suitable water supply for an affected community, it 
must use a valid method for relating situational factors to the process characteristics. The 
conclusion to Section 2.4 established criteria for a guidance framework. With respect to the 
method the framework needs to have sufficient scope and flexibility to deal with any 
situation. This will relate directly to the framework layout, data collection and analysis tools 
and the linking of situational factors to process characteristics. This is the focus of the 
research in this section.
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7.2. FRAMEWORK FORMATS
There are a number of tools available that may facilitate data collection and interpretation 
of case-specific conditions and their relationship with water supply processes. These require 
evaluation to determine suitability as part of the final framework.
7.2.1. Analysis Formats for User Guidance and Support of Decision-Making
The literature gives many examples of formats for presentation that can aid the reader in 
the use of guidance. It is believed that a number of these tools are potentially suitable for 
use in this guidance framework. These have been extracted from literature and reviewed, 
including: flow charts, checklists, presentation of options, tabulation of options against 
criteria, and descriptive text. It is recognised that there are other methods, including 
illustrations and electronic presentations, however, it is felt that whilst these may be used 
they do not warrant discussion at this point.
Flow Chart
A flow chart is a visual means of presenting the flow of data through an information 
processing system. Operations are performed within the system in a dictated sequence to 
reach a conclusion (IBM 1970). They are often used in the initial stages of a process to allow 
the user to visualise the steps or path to be followed. This facilitates operations and allows 
simplified process checking.
The use of any particular flow chart is dictated by the purpose it is designed to fill. It is 
suggested that a flowchart may be of great use in guiding a user through a process of 
selection. An overview flow chart can illustrate the major steps in the process, and provide 
an indication of when decisions should be made within the response time frame. This has 
been used with some success by House and Reed (1997), indicating in what order and at 
what time major steps should be taken. A high-level flow chart has already been used to 
illustrate the aims and objectives of this thesis as seen in Figure 7.3.
A detailed flow chart may be suitable for a role in the formulation of a selection framework. 
The Oxfam Guidelines for Water Treatment in Emergencies presents a basic flow chart for 
determining required treatment processes given basic water source knowledge (Oxfam 
2001). However, as has been described previously, this example is fairly restrictive, not 
providing the user with many options if treatment is needed, nor including many raw water 
variables. It is similar with the detailed flow chart used by House and Reed (1997) to fill the 
same purpose. Though this contains more information, it is still limited in flexibility. It is
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expected that the majority of tasks will be carried out by the agency, indicating that a matrix 
flowchart is unlikely to be needed. Flowcharts may be confusing and not add any significant 
benefit to a process (Sterneckert 2004). It is not envisaged that flowcharts will play a major 
role in the framework beyond an overview of the procedure.
Checklists
A checklist is a list of items or names for reference, comparison, or verification (OED 2009). 
Checklists can comprise of a variety of formats, from simple bullet points of items to note, to 
complex lists covering a wide range of issues with sub-lists attached. It refers to a method 
designed to lead the user to accumulating and processing a sufficient level of data by 
presenting a number of points to cover. It is unknown whether there is an agreed 
terminology for this tool, as no specific reference is made to it in the literature. However, 
many texts use a checklist in some form.
The main advantage to using a checklist would be to indicate the required data to be 
collected. It would be possible to describe a wide range of data required in a short space. 
Checklists have been used with success by Davis and Lambert (2002) to indicate the vast 
array of issues that the field worker needs to be aware of and prepared for various stages of 
an intervention. The disadvantage of depending on checklists is the assumption that it will 
cover all required data. Considering that it is unlikely that the currently identified factors will 
be the only influencing factors in any specific situation, it is similarly deemed unlikely that it 
would be possible to develop a checklist that would cover all required information. 
Furthermore, if such a checklist was developed, then the data collection could a substantial 
prerequisite; which, in turn, may influence the decision-making process. This is apparent 
from some of the checklists presented by House and Reed (1997), including an example of 
six pages detailing the information needed to assess emergency water source suitability. 
Such an extensive listing of required data may restrict the flexibility of the framework. It 
would hamper rapid decision-making and possibly render the framework unpopular due to 
excessive time demand.
It is suggested that the user will be in a better position to determine the exact information 
required to reach a decision than the framework developer, who has little understanding of 
a specific target application. Checklists may play an important part in the development of a 
framework, but this role may be limited to proposing a range of issues.
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Presentation of Options
The presentation of options is the simple display of all potential options, allowing the user to 
decide on each option based on the information provided. Depending on the format of 
presentation, this can be a powerful tool. It allows the user a large degree of flexibility, 
connecting the information provided with his/her knowledge of the application. The main 
difficulty is putting across sufficient information to support logical decision-making in a 
limited space on a page. A good example is given in Figure 7.4, where a large amount of 
information is presented in a single A4 page. Matching the required knowledge with the 
available space for text is an issue. It may be necessary for the practitioner to have a 
significant knowledge base or to provide supporting references. It facilitate use of the 
framework any further or more detailed information would need to be contained within the 
framework itself, which is feasible if an extensive appendix is included, especially if an 
electronic format is used.
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GENERAL DESCRIPTION:
Hand dug .velis can provide a cneap and o.v-:e:h ecIu: or to accessing 
groundwater in rural ocabons, ivitr a high degree of ccrrnunity 
partcipabor. Hand dug wells have been successfully excavated to 6Crr.
AVAILABLE OPTIONS:
3  Pre-Cast Concrete Rings 
Z  In-Stu Concrete 
_  h-Situ 3hck Lin ng 
_  Wooden P anting or Bamboo 
C  Plastic Line-s
KEY CONSIDERATIONS:
Z  Before excavation, infcrmatcn scout t-e  geology, water table 
depth, seasonal Suctuabocs, recharge area and rate nust be found.
Z  T ie  quality of the we I wate' can re  significantly increased by lining 
the well, sealing the well heac. fitting a seif-poming hand pump, 
constru cting an apron, ensuring the a'ea is sept dean and free from 
stagnant water and animals, moving sc-roes of contamination 
llatnnes, ga-bage pits) and carrying out hygiene education.
Z  T ie  use of renforcée concrete insteac c- plain concrete resets in 
pre-cast v.ell n ngs that are thinner, fighter and easier to nstall.
_  T ie  yield of existrg hand dug .veils may be inpneve: by deepening 
or i-crcducing vertical tunnels o- perforated pipes.
Z  It s mporta-t that me well is cleaned with f % chlorine solution after 
construction and periodically every i  months.
Z  Membe-s of me community must be ma-ed in ope-ation, routine 
maintenance and repair c‘  the wel .hand pump and cost-reccve-y
_  Safety durng hand cug well construction is paramount (see below).
Z  New SPHERE sta-card: 1 well 14ÛC people (5CC vnim hand pump).
ADVANTAGES:
Z  Hand cug wells can be re alive y re a p  and low tech l oompa-e: tc 
drilling) as they use mostly hand labour for construct on.
Z  T ie  construction of ha-c dug we s can i-oorpc-ate a high degree 
of ccmm.nity parue cation 'le.g. pre-'abri cation c‘ concrete rings:.
Z  Hand dug 'we! s can be easily ceepened. r  the ground water eve! 
drops by te escoo ng tine lining firther c-ov/n into the aquife-.
Z  Hand dug we is have relatively lew Operation & Ma -tenance costs.
_  Even if the nanti pump is broken, water can still be abstracted.
Z  In many cases, hand dug we s are s milar to traditional abstraction 
methods and are readi y accepted by the host commun ty.
DISADVANTAGES:
Z  Not suited to ha-ti ground ‘om at ons and ta<e time tc d g and line.
_  Construction of hand dug wells can be dangerous cue to collapsi-g 
sols, falling objects and asphyxiation. Hand dug well construction 
gene-a !y reçu es the use cf a trained well construction team.
Z  Construction of hand dug wells ca" require large capital costs for 
ecu pment sucn as concrete ring moulds, heavy lifting ecu cment. 
well shaft form work, motorized de-watering pumps, and fuel.
Z  Since most hand cug wells explot shallow aqufers. the well may be 
susceptible to y e c fl.ct.atons and possible su-face contaminât on.
LIKELY SCENARIOS:
Z  Small community water supply.
Z  Post-emergency phase, long tetn  water solution for camp situation.
KEY TECHNICAL REFERENCES:
Click Here for Hand Dug Well Key Technical References fPaqe 91)
Click Here for Hand Dun Well Sample Designs (Pane 127)
_  Hand =ump 
Z  3-:ket a-c Rope 
_  Donkey and Bucket 
_  Motonzed System 
Z  Rope and Washer =ump
Figure 7.4. Exam ple o f a presentation of a H and-dug w ells on a single page (IRC 2005)
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Tabulated Options against Prevalent Criteria
It has been suggested that a list of technical and operational characteristics would facilitate 
comparison and the tabulation of options would further simplify analysis by presenting 
results in a visually straightforward compact array. As yet an example of this for emergency 
or post emergency water treatment and supply processes has not been available. If the 
identified criteria are combined within the table along with a ranking method, as set out in 
Section 6, then a rapid overall analysis of each option may be possible. Colour coding the 
ranking may emphasis differences through visual impact. The strength of such a system for 
comparison as a quick reference aid cannot be understated. It would provide the user with a 
rapid idea of the strengths and weaknesses of a particular process and how it compares with 
alternative options. Limitations include the lack of information that can be put across in this 
format, but it could be used to identify what options are worth exploring further.
Descriptive Text
Descriptive text is possibly the most obvious of the options available to use within a 
framework. It is flexible enough to allow the development of ideas and influences and to 
provide accurate guidance. Descriptive text requires substantial space and can be daunting 
for the user. It can also be difficult to follow a thought process. This is apparent with the 
UNHCR Water Manual for Relief Situations (1992) which includes almost no other tool 
except descriptive text. It can play an important role, as shown by LeChevallier and Au 
(2004) when presenting the details of processes. Descriptive text is appropriate for 
developing explanations, especially for further information provided about potential 
options. However, to minimise the length of the framework, and to simplify use, 
dependence on it should be limited.
7.3. PROPOSED FRAMEWORK FORMAT
It has been shown that the identified factors will have varying influence on the consideration 
of post-emergency water treatment and supply processes. A number of tools have been 
identified for determining how these factors could be combined into a guidance framework. 
This section concerns the integration of the influencing factors into a framework for 
selection, using the tools identified.
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7.3.1. Integration of influencing factors in the framework: Framework route map
The purpose of the framework is to help the user consider all the relevant situational factors 
when considering long term solutions. It has been established that this should be done 
through comparison of the analysis of collected field data and information with a critical 
evaluation of the potential options. It is logical that the framework should first provide the 
user with a route map identifying this process and a flow chart is perhaps the most suitable 
means of doing so (van den Noortgate 2007).
Figure 5.5 illustrated the various influencing factors on decision making in the emergency 
timeframe. This indicates the influence of the factors that should be considered during the 
development of the response, and at what point they should be taken into account. 
However, this is not sufficient as a framework route map. As an over-view, this flow chart 
should be simple and easy to follow, making it obvious as to how the guidance framework is 
to be used.
7.3.2. In itia l decision making — categorisation of possible options
The nature and availability of water sources and the establishment of post-emergency 
communities have been identified as the two key factors. These dictate whether a bulk or 
household supply is required, and those processes necessary for achieving production. Initial 
thinking led to the belief that the water source would be the over-riding factor in decision 
making. This considered the source, location, protection, yield, quality and variability from 
which an idea of processes required to abstract, treat and distribute water could be gained. 
Those processes not then needed could be rejected, before moving on to consider additional 
influences. This failed to recognise influences from the post-emergency community layout. It 
has been shown that the layout of a community, including characteristics such as location, 
isolation and size, can also have an immediate impact on potential options (Sherlock 2008a). 
There is likely to be little benefit in considering bulk production and pumped distribution for 
isolated and rural family groups. This suggests a combined first step in decision making, 
considering both the influence of the water source and the post-emergency community.
The knowledge of this combined influence would lead to the identification of potentially 
suitable options. Theoretically this range would cover all options technically possible, not 
accounting for financial, logistical or socio-political issues. If a specific treatment process is 
needed it should not be rejected on non-technical issues, before it has been considered and, 
if possible, adapted for application. The process of narrowing the available options based on 
technical requirements prevents the consideration of a large range of other options.
113
7. DEVELOPMENT OF GUIDANCE FRAMEWORK Steele 2010
Accordingly it should facilitate consideration of options against the many additional factors 
identified, including socio-political considerations and DRR requirements.
To facilitate this initial process of evaluation, it would be beneficial if the water sources and 
post-emergency communities were categorised. All available options could then be divided 
and grouped in accordance with these categories, indicating that the initial introduction of 
the user to the potential options would be through the use of a table.
7.3.3. Presentation of Potential Options
It has been suggested that the presentation of the available water treatment and supply 
options should be given in three formats, including: tabulation of options against criteria; 
summary page of analysis of each option; and descriptive analysis of each option.
This allows a three tier information dissemination package that acknowledges the varying 
degree of knowledge that the user may already possess or need. The initial table, essentially 
ranks the options based on criteria would provide a superficial analysis of the available 
processes. If further information were required, possibly for subsequent selection stages and 
a more detailed comparison of the options, a single summary page of each option can be 
provided. This can present a short descriptive text, followed by an analysis covering 
advantages and disadvantages. A strengths, weaknesses, opportunities and threats (SWOT) 
analysis was identified early as an appropriate means of process assessment. Finally, if 
detailed information relating to the process theory and operation were needed, each option 
could be developed through descriptive analysis.
Such an intensive presentation of the available options recognises the importance of the 
technical basis for the decision process. It would provide sufficient knowledge so that for 
most cases, the user will need not search for alternative references. It allows a degree of 
flexibility in decision making, acknowledging the users own experience, technical 
understanding and constraints with funding and time.
7.3.4. Accounting for other influencing factors
The identification of potential solutions based on the water source and the characteristics of 
the post-emergency community does not necessarily confirm suitability. There needs to be 
the consideration of the additional situational factors identified. The importance of these 
factors has been established as case-specific, including socio-political influences, economic 
environment and agency specific factors. Consequently the order in which each of these 
factors are considered should not be defined. Instead, unless any particular factor
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indentified is rejected as unimportant in the post-emergency environment, they should all 
be considered simultaneously. This achieves a uniform importance for all the situational 
factors, and may prevent pressure from one area overriding logic.
The lay-out, location, isolation and size of community have already been considered, leaving 
socio-political, economic, cultural and educational factors to be included. Both the economic 
and educational factors can be addressed through an analysis of the optional processes. It is 
possible to rank aspects such as 'cost of operation' and 'required technical knowledge and 
experience' for each option. This ranking can be linked directly to the community 
characteristics. Socio-political and cultural issues are harder to combine into a selection 
framework, as they can vary widely, and seemingly subtle factors can have a great impact. It 
is an accepted practice in many Indonesian communities that water is boiled before using 
(Fredlund 2005). The introduction of terminal chlorination could see this practice abandoned 
as the population are lead to believe that the water is safe without boiling. Any subsequent 
failure in the chlorination regime could then have significant consequences (Murtagh, Clarke 
and Steele 2008). Better to acknowledge such factors and design them into the evaluation 
process. It would not be possible to combine all such factors into the current research and 
an attempt to do so would result in an unnecessarily large document. The practitioner 
should have an understanding of any socio-political and cultural influences. The framework 
should recognise this and provide an indication of how these may influence decision making. 
This can be gained through discussion with experts and through case-studies.
The potential to predict agency capabilities and political influence with any certainty is 
difficult. The influence of the agency is easier to understand, but could represent a 
constraint. The agency may have limitations on what it can do and is bound by issues such as 
experience, technical knowledge, stock, funding and mandate. An agency will build on its 
own experiences and knowledge and act within the limits of its mandate, funding and donor 
requirements. It will do so in a manner that is within its capacity and with what it deems to 
be an appropriate solution (Bastable 2008a, Murtagh, Clarke and Steele 2008, van den 
Noortgate 2007, Walker 2007, Weatherill and Dorion 2007). The experience and technical 
knowledge will be represented by the field staff. Field staff may lack the training to 
understand the technical demands of some processes, which indicates there is a need for 
significant technical and theoretical support within the framework. This was seen in 
Ethiopia. It is addressed through tiered information dissemination.
The stock and funding are critical. There may be issues associated with the use of emergency 
funding for recovery initiatives. It is argued that there is a moral obligation to continue
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humanitarian support beyond the emergency into recovery; an argument supported by the 
Early Recovery Cluster (CWGER 2008). However, if emergency funding does not support this 
then there may be little an agency can do. Additional funding may be sought, but if it comes 
from a development source, then there may be conditions that would prevent the agency 
from maximising its time and knowledge. Development work often concerns itself with 
many socio-political issues that do not impact on emergency operations (Luff 2004). As a 
result development programs can be slower to implement. The Early Recovery Cluster 
suggests recovery should be promoted under the umbrella of an emergency response (OCHA 
2007). This is an issue that is perhaps beyond the scope of a guidance framework. Rather it is 
an issue with the way emergency and development funding are currently awarded.
Available stock has been established as a factor that may point towards a specific solution, 
though not necessarily an appropriate one. The agency capabilities are best understood by 
the agency itself. The framework should attempt to limit the interference of agency specific 
factors until it has been established what options are technically suitable and appropriate for 
the community. It can then be decided whether any of the remaining options are better 
suited to the agency's capabilities. The same is suggested for political influences. Provided 
the identified options are suited for application and capable of meeting the demands and 
standards in terms of quantity and quality, then political factors can be considered. They 
should not focus attention on specific systems that are not technically possible or 
inappropriate for the community. It is suggested then that both political influences and 
agency capabilities should not influence decision making until the final selection stage, 
unless unavoidable. Furthermore the practitioner is likely to be in the best position to 
interpret this influence. Support should limit itself to promoting awareness and indicating 
when factors should be considered and acknowledge the role the practitioner.
In conclusion, a logical basis is provided for the development of the framework. It would not 
be possible or practical to develop a framework that ensured a correct decision for every 
situation. Nor, it is suggested, would it receive much attention if it tried to, due to the 
amount of information that would need to be included. It is suggested then that the 
framework will have more impact if it suggests a process for evaluation of the available 
options based on the consideration of the identified salient factors that are likely to 
influence decision making.
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7.3.5. Proposed Process for Framework
This discussion has evaluated the impact of specific factors on decision-making, and the 
timing for their consideration in the process of water supply selection. By combining the 
main points derived from the discussion, it is possible to develop a step-by-step process for 
decision making. This can be given as, including:
1. Categorisation of the situation based on the water source and community layout;
2. Analysis of water treatment processes required to improve water source to meet 
water quality standards;
3. Analysis of community to assess socio-economic and technical capacity;
4. Evaluation of evolution of emergency situation to consider DDR requirements;
5. Assessment of agency capacity to implement potential processes, and;
6. Evaluation of the political environment to assess the support for long-term 
community water supply.
This gives a preliminary route for the process. It becomes more apparent as a route map, if 
presented visually, as illustrated in Figure 7.5. Taking each box as an individual step, the 
numbers are the order in which they should be considered. The arrows illustrate the route 
through the process, with the thickness representing the importance of each step. The 
dashed arrow represents the ability of the user to carry out repeat the process allowing the 
continued elimination of options as further influencing factors are accounted for.
7.4. SUMMARY
It was established in the introduction to this section that a strong method for factor 
consideration with the potential water treatment and supply options would be needed to 
give credibility, flexibility and scope to the framework. This method would need to provide a 
simple means of relating the factors and characteristics established in sections 5 and 6 to 
each other to allow the user to make an informed decision.
As conclusion to this section, a proposed framework format is put forward, illustrated in 
Figure 7.5. This represents the basis for the development of the complete framework, which 
is the focus of Section 8. This will include the development of each step described, by 
integrating the research thus far, including the case-studies and expert opinion.
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8. INTEGRATION OF GUIDANCE FRAMEWORK
Figure 8.1. Broken tap on spring fed gravity distribution system  in H assahiro, Ethiopia
8.1. INTRODUCTION
The research until now has successfully reached Objective 2.3 as set out in Figure 8.2. The 
next step is to pull these areas of research together to form a single framework. Section 8 
integrates the situational factors and process characteristics into the proposed process for 
the framework as given in Section 7.3.5. Furthermore it presents the preliminary layout and 
content of the framework. Each step is discussed and the data necessary for decision making 
is described. The final framework is presented in Section 9 as a complete document and 
represents a conclusion to the research to date.
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Figure 7.5 provides an overview for the proposed guidance framework for consideration of long­
term water treatment and supply options. It presents one half of the framework, covering the 
process of factor consideration. The other half includes the options for water abstraction, treatment 
and distribution. These two areas need to be developed to discuss and select the necessary content 
of each step in the framework process as illustrated in Figure 7.5. Each section is numbered based on 
the numbering system used in Figure 7.5.
8.2. ANALYSIS OF POST-EMERGENCY SITUATION
The initial step in the selection process is the analysis of the post-emergency situation, 
encompassing the situation categorisation and linking to the potentially suitable water treatment 
and supply options. It has been determined through experience and expert opinion that these two 
factors are the initial determinants in selection. It is logical then to categorise each application based 
on these two factors. This streamlines the process by initially eliminating those processes that are 
not suitable for the community and the water source. The post-emergency environment therefore 
needs to be considered and decisions made as to how the population are likely to re-settle and the 
nature of the water source.
8.2.1. Post-Emergency Community Assessment — Box 1.1
The format of the post-emergency community has been identified as a key influencing factor in 
influencing the suitability of long-term water supply systems.
Conditions for action
Prior to reviewing the settlement of the population, the agency needs to determine the location for 
the response. If the affected population are to migrate a significant distance prior to settling, then 
the agency may not be in a position to aid re-settlement, especially if they cross an international 
border. It may also remove any advantage of experience gained during the relief response. It should 
first be determined whether the agency is in a position to respond.
Post-emergency community establishment
Aspects that define the community have been given as population size and isolation. Four categories 
of community were described based on these two descriptors, including: widely dispersed, semi­
dispersed, small communities, and large independent communities. This does not account for 
population size and clarity is needed to determine the point at which a family group becomes a small 
community, which then becomes a large independent community.
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Cairncross and Feachem (2000) indicate that unless the time travelled for collection drops to below 
10 minutes, the volume of water collected per household does not significantly increase. Time for 
collection can be used as a means of determining supply, as it accounts for source yield, distance 
travelled and queuing time. The Sphere indicators suggest a maximum 15 minutes queuing time and 
no more than 20 minutes to fill a standard 20 litre jerry can. This is gives a population to yield ratio 
as shown in Table 8.1.
Table 8.1. Recommended maximum population per source (Sphere 2004)
250 people per tap Based on a flow of 7.5 litres/minute
500 people per hand-pump Based on a flow of 16.6 litres/minute
400 people per single-user open well Based on a flow of 12.5 litres/minute
Table 8.2. Division o f communities based on size and isolation
Community Size 
(pop. no.)
Community
Description
Water Treatment 
(if required)
Distribution
<50 Widely dispersed family groups Household based
Point source within 250m with 
potential to share with other 
communities of similar size provided 
sufficient source yield
10 - 500
Dispersed/semi­
dispersed family 
groups
Household based
Point source within 250m of the 
community dedicated for sole use by 
community
100 -  3000 Small communities Household based
Network of point sources distributed 
across community with sufficient yield 
at each to meet local demand
1000 -100,000 Large independent communities
Centralised
system
Bulk production with distribution 
network and supply points across 
community with sufficient yield at 
each to meet local demand
<50,000 Cities/Mega-cities
Centralised
system
Bulk production to distribution 
network and supply across community 
with sufficient yield at each to meet 
demand. Industrial support from 
water utilities may be needed.
This provides a basis for development and can be used as guidance in the consideration of
population size. Taking the population number as the defining community indicator, Table 8.2 
suggests potential supply solutions considering the degree of isolation. The overlap between 
community size categories is to allow flexibility in selection. Each population group should be treated
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separately, unless it is apparent that more than one can be supplied by the same system. It should 
be recognised that the community groups formed will be a decision largely made by the affected 
population. They are also likely to have their own views on what type of water supply they would be 
willing to operate. Therefore, the community should be consulted on which category they want.
A maximum distance of 250m and population of 500 individuals per water supply point is given as an 
upper limit, dependent on source yield. Assessment will need to consider impact of long-term 
abstraction, but these limits are justified as basic targets to be exceeded if practicable. It should be 
acknowledged that in some situations it may not be possible to provide a solution in accordance 
with these targets or national standards due to the basic lack of water availability. Unless it is 
possible to move the community, such situations are unavoidable and the agency should attempt to 
improve water quality and access as deemed feasible. Note that though the WHO Guidelines do not 
provide indicators as to when access and supply is sufficient. The Sphere indicators are used here as 
a basis for development and not WHO guideline recommendations (Sphere 2004, WHO 2004).
8.2.2. Categorisation of Water Sources — Box 1.2
Suitability of Water Source
There are guidance documents that support the selection of a suitable water source for emergency 
and longer term water supply (House and Reed 1997). Therefore this will not be covered and it will 
be assumed that this has already been identified by the practitioner. Before an appropriate supply 
system can be considered, confirmation that the source is suitable is needed. A suitable water 
source is defined as providing a continuous supply in sufficient quantity to meet current and future 
demands of the post-emergency community. The Sphere indicators for emergency water supply 
give a minimum value of 15 litres/head/day (l/h/d) (Sphere 2004). The WHO suggests 7 l/h/d for 
survival and 15-20 l/h/d for medium term, defined as a few months (WHO 2005). These are not likely 
to be sufficient for a developing, post-emergency community. The hierarchy of water requirements 
suggests 50 l/h/d to cover water for drinking, cooking, personal hygiene, washing and cleaning the 
home (PAHO 1982). If no national or agency standards take precedent, then it is suggested that 50 
l/h/d is taken as the target for long-term recovery supply.
It was established previously that many water treatment and supply processes are source specific. 
The nature of the water source will be used to narrow the potential options applicable in any given 
situation. The chosen source can be categorised as one of three categories, including: groundwater, 
surface water and rainwater. The user chooses that category which most aptly describes the 
selected source. If supplies are to come from a number of sources, then each source should be 
treated separately, unless they are to be blended prior to distribution. This may be determined by
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source and community location and by topography, but is a decision to be made by the user. 
Infrastructure costs may be reduced by combining sources at or near to the point of abstraction.
Note that if sources are to be blended then the poorest quality should be the target for treatment.
8.2.3. Determ ination of Potentially Applicable Processes
Using the categorisation of the community and water source, the user should be able to select the 
table of options which are potentially applicable in the given situation, as described in Section 8.5.3. 
Table 8.3 can be used to facilitate linking from the situation categorisation to the table of options.
Table 8.3. Table of Options given water source and community
WATER SOURCE COMMUNITY TABLE OF OPTIONS
Ground Water
<50,10-500 Gl-Household
100 -  3000 G2 -  Small Scale Centralised
1000 -100,000, <50,000 G3 -  Centralised
Surface Water
<50,10-500 SI -  Household
100 -  3000 S2 -  Small Scale Centralised
1000 -100,000, <50,000 S3-Centralised
Rainwater <50,10 -  500,100 -  3000 R1 - Household
8.3. IDENTIFICATION OF POTENTIAL SOLUTIONS
At this point in the process, the user should be aware those options that may be applicable given the 
nature of the water source and the post-emergency community layout. The next step is to eliminate 
those options that are not technically viable with a more in-depth analysis of the situation. The user 
is led through a process of data collection, analysis and interpretation to consider the key factors 
present in the situation. The analysis of each factor will relate to the tabulated options and the 
summary analysis of each option as discussed in Section 8.5.
8.3.1. Analysis of W ater Quality and Variability — Step 2.1
Dependent on the source quality a treatment stage may or may not be needed. If treatment is not 
needed, then decisions may only be concerned with the protection of the source, abstraction and 
distribution. If quality is such that treatment is required before it is suitable for human consumption, 
then the necessary processes will need to be identified. To do so, information concerning the source 
quality and variability is required. This suggests a water quality monitoring program is needed to
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collect data over a sufficient time period to support decision making. The question then is what 
information is needed over what time period.
There are numerous documents covering water quality analysis for new and existing supply systems 
(Bartram and Ballance 1996, Lloyd and Helmer 1991, WHO 1997, Davis and Lambert 2002, House 
and Reed 1997, Oxfam 2001, Wisner and Adams 2002). As it is assumed that a water source has 
already been identified, it is logical to assume that basic information already exists concerning the 
quality of the source. This removes any need for political or social considerations, or assessment of 
downstream impacts within the framework. Information required to be gathered here is concerned 
solely with quality and variability of the source. The emergency environment is not conducive to 
rigorous water quality monitoring and it is perhaps safer to implement a monitoring program as part 
of this framework. This will need to identify the necessary information, including: required data, 
frequency of collection and time period for collection.
To address these points in order, the data required concerns the source quality and variability, but it 
is simpler to consider it as: physical, chemical and microbiological quality.
Physical Quality Inform ation
The physical quality can be described by three key parameters: turbidity, suspended solids and 
particle size. Turbidity is a simple parameter to measure, including using visual analysis with a 
Jackson tube or with electronic instruments such as the HACH 2100P Turbidimeter (Lloyd and 
Helmer 1991, HACH 2008). It does not directly correlate with suspended solids or particle size, which 
relate to the nature of the particulate matter carried by the source. Suspended solids and particle 
size, though useful, are not practical for field application, requiring specialist apparatus. Measuring 
turbidity is significantly easier, but is a relatively inconsequential data set, providing little 
information about the treatability of the water. It does, however, provide an indication of physical 
quality as well as a useful means of monitoring source variability in time. Turbidity can also be used 
as part of a basic sedimentation test that can help to understand the nature of the physical source 
quality. By measuring the change in turbidity in the upper level of a sample over a 24 hour period, an 
understanding of the rate of deposition and the "nature" of SS load can be obtained. The depth of 
deposition at the base of the sample jar at the end of the test can suggest the quantity of suspended 
solids, and the rate of deposition suggests a particle size and/or charge characteristics. It is 
suggested that regular data is collected through turbidity monitoring and sedimentation tests. 
Results should be tabulated and, if possible, plotted against time to allow identification of trends. 
This is useful for analysis, especially if the frequency and time period of monitoring is significant.
Chemical Water Quality Analysis
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The WHO Drinking Water Guidelines Volume 1 (2004) provides concentration values for chemical 
constituents of water above which there may be health implications. It is impractical to field test for 
every chemical contaminant; much of the apparatus would be too expensive and unsuitable for field 
operation. If available, a sample should be sent for analysis at a certified laboratory from every 
water source selected for development. This should provide an understanding of any potential 
issues related to chemical quality, at the time of sampling. It may be necessary to specify any 
particular parameters that need testing monitoring; catchment mapping and historical data may 
provide insight and help identify required parameters.
There are a number of options for field testing for specific chemical parameters, including colour 
comparator tests, as provided by Palin Ltd, or handheld Colourimeter units which optically analyse 
concentration. Reference to the WHO Drinking Water Guidelines (WHO 2004), or national standards, 
may indicate if there are potential health implications associated with the source water. 
Alternatively, or additionally, an examination of the surrounding environment can provide insight. 
The surrounding geology and topography can indicate potential contamination sources and 
pathways and may indicate possible leach-able substances that may be present. Variations in pH and 
oxygen levels in ground waters may indicate whether chemicals are mobilised (MacDonald, et al. 
2005). Human and industrial activities upstream or in close proximity may also suggest possible 
contamination sources (WHO 1997). The field operative should carry out a survey of the selected 
water source to identify potential chemical contaminants. The result of this can be confirmed and 
supported by laboratory analysis.
For emergency supplies, Davis and Lambert (2002) suggest monitoring iron, manganese, fluoride, 
chloride, sulphate and nitrates as chemical contaminants in addition to colour, pH and taste and 
odour. Bartram and Ballance (1996) provide a list of 25 different chemical aspects that can be 
monitored and the list given by the WHO (2004) is extensive. It is suggested that, provided there is a 
sample sent for analysis, field based tests can be limited to a number of parameters that can be 
tested for with portable field based kits. Catchment assessment, visual observation and historical 
knowledge, including local, can provide guidance as to the specific parameters that should be 
monitored, but it is suggested that these can include: arsenic, calcium, chloride, fluoride, iron, 
manganese, nitrogen, both as nitrite and nitrate, and, sulphate, as well as pH, colour, organic carbon 
and total dissolved solids (TDS). It is suggested that if specific chemicals such as pesticides, fertilisers, 
hydrocarbons linked to petroleum products, or volatile organic compounds, such as solvents, are 
suspected, these be specified for analysis by a certified laboratory. It may be less important to carry 
out complete monitoring for surface waters unless the risk of chemical contamination from point 
sources is considered likely.
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Microbiological Quality
It is not practical to test for all pathogenic material in a sample and thermo-tolerant coliform, 
assumed faecal, are an established indicator organism (WHO 2004). It is accepted that a faecal 
coliform count of 0 cfu/100ml is an indication of a microbiologically safe water (Sphere 2004, WHO 
2004). The presence or absence of faecal coliform is not strictly a measure of pathogen levels; rather 
it is an indication of the risk of contamination from material of a faecal origin. Achieving a water 
supply with 0 cfu/100ml may be impracticable and, controversially, may be an excessively rigorous 
standard. Lloyd and Helmer (1991) put forward a bacteriological classification scheme for evaluation 
of supply surveillance results, as presented in Table 8.4.
Table 8.4. Bacteriological classification scheme fot water supplies (Lloyd and Helmer 1991)
Grade Count/lOOml Risk
A 0 No risk
B 1 -1 0 Low risk
C 11 -1 0 0 Intermediate to high risk
D 101 -1000 Gross pollution; high risk
E >1000 Gross pollution; very high risk
This was originally developed to help prioritise interventions in existing water supply infrastructure. 
It is suggested that this can be adapted for application as a tool for decision making, if combined 
with knowledge of a water source and has a role to play in the guidance framework. Algae can have 
significant impact on certain treatment processes, cause organoleptic issues, and have serious 
impact on environmental and human health. Problems with algae can occur seasonally and algal 
blooms may result from upstream human activity, or environmental conditions (Kiely 1998). Algal 
blooms can rapidly blind filters and effective treatment may need to include complex processes, 
such as dissolved air flotation (DAF). Algae can result in a significant increase in pH (Sawyer, McCarty 
and Parkin 2003), pushing the water beyond the optimum for chemical-dependent processes, such 
as chlorination. This can have serious implications for optimisation of some water treatment 
processes and water may require pH buffering. Algae may only be an issue in surface waters, 
specifically static or slow moving water bodies such as lakes, ponds, slow moving rivers and 
estuaries. The total biomass of algae present can be estimated (Bartram and Ballance 1996), but it 
requires access to a spectrophotometer, which may not available in the field. Though detailed 
information is beneficial for design purposes, for selection purposes, more basic information is likely 
to be sufficient. The presence of algae can be determined through visual observation and discussion 
with local communities.
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Appropriate microbiological monitoring is needed to determine the microbial quality of the source. 
Algae are not likely to be an issue for non-surface water sources. Regular monitoring of all sources 
for faecal coliform is essential to understand the microbiological safety of the source. Human activity 
and seasonal changes may cause variations in coliform counts and algal concentrations and regular 
monitoring is recommended to identify changes in quality.
Collection of required data for source analysis
There are a number of tools that are available for water source assessment purposes. These have 
been used in other guidance tools, often for the specific purpose of source. In addition to the 
physical, chemical and microbiological testing of a source, it is suggested that the assessment 
includes: catchment mapping, local knowledge and sanitary survey (House and Reed 1997, Lloyd and 
Helmer 1991, WHO 1997). An indication of when, where and how to collect field data will be 
needed. If the timing of seasonal variations is known, monitoring should be carried out for at least 
two months either side of a change in season to understand and seasonal changes. A standard 
survey for source assessment can facilitate comparison. There is little point in developing a new 
survey, when that put forward by Lloyd and Helmer (1991) is internationally accepted (WHO 2004). 
Adaptation may be needed as these surveys are aimed at existing supplies and this framework may 
often be dealing with un-developed sources. This should include a list of parameters about which 
information is desirable, and methods of field-based testing.
8.3.2. Community Characteristics: Assessment and Influence — Box 2.2
Knowledge of the community characteristics beyond the layout, location, isolation and size involves 
collecting data on socio-political, economic, cultural and educational aspects. Though these factors 
may not affect the selection of a technically suitable solution, they play a more important role in the 
long-term sustainability a solution. It is not sufficient for an agency to select and provide a system 
unless the community has the capability to operate and maintain it. Cairncross and Feachem (2000) 
quote "operation and maintenance as the most deficient area in most water supply programmes".
Economic and educational influences
It has been suggested that economic and educational factors can be addressed through analysis of 
the potential processes. The ranking of the available options with respect to 'cost of operation' and 
'required technical understanding' should allow direct correlation with the community economic 
and educational level. For economic considerations, process analysis should account for labour, 
consumables and potential maintenance over a long-term operational period. To then correlate this 
analysis with the target community, the user may require knowledge of the community's economic
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strength and willingness to pay. Cairncross and Kinnear (1991) suggest that the urban populations 
are likely to spend up to one-fifth or more of their income on purchasing water, often from 
unregulated water vendors. Hardner (1996) supports this finding stating a mean willingness to pay 
up to 23% of actual income, or an equivalent time of 1.4 days per week for poor families living in 
Santiago, Ecuador. Poorer families may pay an even greater proportion of their income for drinking 
water (Cairncross and Feachem 2000). The capacity or willingness may not be present in post­
emergency situations; the affected population may have no disposable income and they may have 
become accustomed to receiving free water during the emergency (Wisner and Adams 2002). An 
understanding of the disposable income of the post-emergency community and/or the willingness of 
the affected population to pay will need to be determined.
Rather than develop a numerical answer for income, it may be more appropriate to establish 
economic categories. It has been mooted previously that there may be a correlation between 
population size and economic activity. The business communities associated with urban populations 
suggests a higher disposable income, not always present in rural communities. Though this may not 
indicate any greater willingness to pay for water, it suggests a greater financial capacity. This may 
also relate to community isolation; it is suggested that less isolated communities may have greater 
communication and trading links. Thus, it is inferred that by establishing the size and isolation of a 
post-emergency community, an idea of the capacity to support a water supply system can be 
determined. Coupling this with visual assessment and discussion with the community, it may be 
possible to categorise the community in accordance with the ranking of the available options with 
respect to cost of operation.
A similar argument is put forward concerning the technical ability of a community to operate, 
understand and troubleshoot possible solutions. There are certain technologies that have proven to 
be simple and robust to operate for which the required knowledge for operation can be provided by 
on-site training (Clarke, Crompton and Luff 2004). Conversely, there are processes that may need a 
certain understanding of basic theory to ensure effective training. Compare issues associated with 
the operation of a physico-chemical system using a coagulant and that of a multi-stage filtration 
system. Defining the community in accordance with the ranking of the available options with respect 
to 'required theoretical knowledge' facilitates selection. It is suggested that the basic educational 
level of the community will be related to the community size and isolation, due to an inherent link 
with economic strength. This is in part due to the greater services likely to be present in centres of 
population and commerce. As well, a greater disposable income can be linked to higher educational 
levels as families can afford to send children to school. The assumption is that identifying and
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employing higher educated operators will be simpler in population centres and thus more complex 
systems are theoretically more likely to be suitable.
With these points in mind, it is suggested that there may be a number of community characteristics 
that could be identified through a visual process. These are suggested to include: population size, 
dependant satellite communities, surrounding land use, income generating activities, presence of a 
seat of government, quality of public and private infrastructure, commercial trade routes and 
centres, surrounding communities and educational facilities. This list has been developed through 
the consideration of those aspects of a community that are indicative of wealth. It is suggested that 
it may be possible to score a community, based on the degree of presence of each of these points.
Care must be taken during the use of these assessments, as even in large population centres the 
ability to raise revenue and employ skilled labour may be limited. Abuse of infrastructure through 
illegal use and damage may significantly impair the long-term survival of a technically appropriate 
system (Cairncross and Feachem 2000). It is suggested then, that it may be wise to err on the side of 
caution by installing systems that are simpler and cheaper to operate and maintain.
Socio-political and cultural issues
The influences of socio-political and cultural issues are suggested as harder to determine and require 
assessment on a case-by-case basis. The field operator should have a better understanding of any 
socio-political and cultural influences, from working with the population through the emergency 
intervention. The framework should recognise this and support the identification of how these 
factors may influence decisions. Identifying influences would need to be answered primarily through 
discussion with the affected population and, if applicable, the host population. Socio-political and 
cultural issues are consumer related issues, and should be addressed by them.
It may be that this step should look to bring the community in as a participant in decision-making, if 
they are not already involved. Though the community should already have been approached to 
discuss needs and available water sources, the identification of potential options is made by the 
agency. The selection of a suitable solution from those options should be made in conjunction with 
the community, and this is perhaps an appropriate time to involve them.
8.3.3. Emergency Characteristics : Assessment and Influence -  Step 2.3
The characteristics of the emergency that have an influence on the identification of post-emergency 
water supply systems include the event development, the existing emergency water supply system, 
and any existing pre-event water supply infrastructure. It is not likely that any of these can be 
categorised to allow technology analysis in a manner similar to other factors covered thus far.
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Rather, each will require consideration on a case-by-case basis, with the user determining an 
influence, if indeed there is any.
Event development
It has been established that a protracted long-term complex emergency can continue to play a 
decisive factor in the minds of the affected population. Chronic events, such as flooding, may 
suggest infrastructure that is less likely to be affected by subsequent events. Endemic diseases, such 
as cyclic cholera outbreaks can suggest the need for high yield, cost-effective systems to support the 
introduction of behavioural changes (Shrestha 2007). It should be possible to define common 
potential impacts based on the emergency event, though this may be more difficult for complex 
emergencies (Burkeholder and Toole 1995). It should be relatively simple for the field worker to 
define the event and consult established information on the impact of specific events. It then 
depends on how the framework should access the information concerning the impact of each event 
for selection purposes. Possibly the simplest method is a tabulation of events against potential 
impacts. The inclusion as an addition to the main framework would assist accessing more detailed 
information and facilitate rapid decision-making.
Emergency water supply system
It is unlikely that the emergency treatment system put in place during the relief response will be 
suitable for long term supply. Operational costs in emergency systems are of less importance 
(Clarke, Crompton and Luff 2004), as the aim is to achieve rapid distribution of large quantities of 
water (Luff 2004). The most accessible sources are used and mobile treatment packages are brought 
in when quality is an issue (Bastable 2007). As a result emergency supply systems are not generally 
suitable for long-term applications. The exception may be where ground water sources are used, 
and low-technology solutions constructed. However, it should still be considered for long-term use. 
The advantage to using an established system, provided that the population are not moving, is 
familiarity. Local operators will have been working with the system for a period of time, which may 
reduce the need for training. The affected population will have become used to the supply and 
consumable supply lines may have been created to support the emergency operation. Conversely, 
the disadvantages may override these benefits. The expense of operation would have to be taken up 
by the community, which may be the key disadvantage along with logistical issues associated with 
meeting consumable demands, including fuel and coagulants.
There are many issues that would suggest that leaving behind an emergency system would be 
inappropriate, but, it should still be considered, even if only to eliminate it. It may be that the system 
can be adapted, or modified to become a low-cost solution. If a gravity fed distribution network was
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been installed during the emergency response, it may make sense to adapt this for use in post­
emergency applications. This is a difficult factor to account for in a framework, and it may be 
necessary to rely on the user to determine the influence. As emergency systems are generally based 
on adaptations of long-term solutions, the processes covered in the framework may be useful in 
decision-making. A list of questions that promote brainstorming concerning the existing system 
could aid decision-making. The aim would be to draw the user away from the quick and easy 
solution to more technically sound reasoning. The emergency system, or its adaptation may be 
appropriate, but this should be based on a cost analysis and technical performance.
Existing pre-event water supply infrastructure
For situations where the affected population remain near their homes, or are likely to move back 
home post-emergency, then existing infrastructure is a key factor to note. There will have been 
sufficient access to water to sustain life pre-emergency, or the population would not have lived 
there. This supply may have been basic and may not be acceptable as an improved source, but it 
may be possible to expand or protect existing water supplies and promote accessibility. If the 
population has migrated away from their homes and are unlikely to return, then there may be no 
existing infrastructure. Existing infrastructure, either unused or damaged, is likely to be obvious from 
visual observation and discussion with the community. There are advantages to using existing 
infrastructure; the affected population and/or the host community will be familiar with its 
operation. Much of the basic design and construction will already be present and can be expanded 
and depending on the conditions, rehabilitation may be relatively quick and simple. The original 
operators may still be available. However, it should not be assumed that because there is a pre­
emergency system present, that it is appropriate for long term operation and supply. Cairncross and 
Feachem (2000) suggest that up to a quarter of rural water supplies in developing countries may be 
out of action due to operation and maintenance shortcomings. It may be then that the existing 
system was not actually functioning at the time of the event. If this is the case the reasons for this 
should be considered and addressed. If it is decided to rehabilitate an existing supply, then issues 
with the original system should be identified and addressed. This may involve technical adjustments 
to designs, and/or could require the establishment of community or regional structures to support 
operation and maintenance.
There are a wide range of situations that the practitioner could be faced with. It is unlikely that 
attempting to cover all possibilities in a framework would be of help. Rather it is more appropriate 
to consider existing infrastructure as an option along with any other potential system. This option 
could then be taken forward as a standard option and considered with its benefits and limitations in 
comparison to other identified options. It is important to discuss the short-comings of any existing
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infrastructure with the consumer population and operators, if present. It would also be important to 
consider the source, design features and process theory to consider any issues associated with the 
appropriateness of the system. Guidance can be given by providing general questions that the 
practitioner can attempt to answer. It is unlikely that further guidance can be given, as reasons are 
likely to be case specific and should be dealt with by the user on a case-by-case basis.
8.4. FINAL CONSIDERATION OF TREATMENT AND SUPPLY 
SOLUTIONS
It may have already been possible to identify an appropriate solution at this point. It is expected that 
the more experienced, or technically versed practitioners may have already done so. This would 
reduce the need to further consider influencing factors, except to report on the justification of the 
selection. If it has not been possible to identify an appropriate solution at this point there are 
additional issues that may be useful. These include accounting for political influences and the 
responding agency capabilities.
8.4.1. Accounting for Political Issues — Step 3.1
Political influences are likely to be entirely case-specific. The regional and national political influence 
is a non-technical issue and should not influence the identification of technically appropriate 
technology. It is probable that political relationships with local, regional and national bodies are 
important as a source of information and support, but they can also provide a means of capacity 
building and facilitating activities (Davis and Lambert 2002, House and Reed 1997). Cairncross and 
Feachem (2000) give a word of caution concerning attempts to implement programs without 
political guidance, especially if it is contrary to political trends. The emphasis, however, is on 
development work and does not necessarily apply to a post-emergency situation where the agency 
may have a great deal more freedom.
Any selection should be sensitive to political involvement, especially if the community is likely to 
need external support for operation and maintenance purposes. Feedback from activities in the 
northern Uganda region of Kitgum that suggested different agencies approached this issue in 
different ways (Balsamo 2007, Goodfellow 2007, Murtagh 2007). It is unlikely to be possible to 
provide in depth guidance on political influence. This, by necessity, must be left to the field-based 
practitioner who will have a greater understanding of the political issues influencing the specific 
situation. However, a political influence should not force the selection of solutions that are deemed 
technically inappropriate or likely to be beyond the ability of communities to support. The current 
guidance document under development could provide advice on liaising with governmental bodies
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and on the timing for acknowledging political influences. This is possible on a superficial level with 
guidance questions promote brainstorming and to encourage logical thought processes. It will 
remain the responsibility of the practitioner to determine the political influence on decision making.
8.4.2. Agency Capacity — Step 3.2
Agencies may be restricted by what they are capable of implementing. Agency mandate, funding and 
operational timeframe may all present constraints to recovery initiatives. It is assumed that if the 
practitioner has reached this point in the process, then the agency is not restricted by mandate or 
that they can hand-over to a partner organisation. Experience in Ethiopia led to the conclusion that 
limitations in time, available stock and expertise can result in illogical decision making. Such 
influences should be considered after technically viable solutions have been identified. Decision­
making should then consider issues such as: available stock and in-house expertise.
Available stock
It is suggested that generally long-term solutions are likely to use standard materials including 
masonry, concrete and metal or plastic piping. These may be available in current stock, though they 
will likely already be allocated for another project. Whilst it is unlikely that a packaged treatment kit 
could meet any long-term solution, it is not impossible. Existing stock may be available for medium 
term use, whilst a long-term solution is put in place. For most applications, it is suggested that the 
required materials may need to be purchased. It should be noted that, depending on the scale of the 
emergency and the humanitarian response, regional availability of stock may be affected. This can 
be a particular issue if in-country stocks are limited and there are political issues associated with 
importing additional materials.
Technical Expertise
The agency may not have the technical expertise to operate and maintain a physico-chemical 
treatment system. It is therefore logical to assume that they may also not have the capacity to 
design and construct complex systems or to train local operators. In this case it may be that the most 
appropriate long-term solution is beyond the ability of the agency to implement. This then suggests 
the need for support from an additional party with that expertise. In the case of Nyabwishongwezi, 
Rwanda, expert support was sought from the Centre for Environmental Health Engineering (CEHE), a 
technical group based at the University of Surrey, Guildford, UK (Clarke, Jones, et al. 2004). This 
same expertise was sought when attempting to implement a long-term solution for the Hassahiro 
community in Ethiopia. There needs to be a recognition of when the identified system is beyond the 
ability of an agency and that specialist support is needed in the design, construction and training.
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This would require the agency to be self-examining concerning their capabilities. It is possible to 
provide references for more detailed information concerning process design. It is unlikely that these 
references can be provided within the guidance framework. A list of contacts that may be available 
to provide support could also be given. It would again be reliant on the agency to follow this through 
if need be.
8.4.3. Reporting
The culmination of the process is the identification of a system suitable for abstraction, treatment 
and supply of water which meets the demands of the target community, and is within their capacity 
to maintain and operate over a specified design life. In addition the process will have provided a 
system description indicating the estimated size and the required production. It may also include an 
estimate of construction and operational costs. The end result to the selection process would be the 
description of an appropriate solution for the targeted post-emergency community. This description 
requires presentation in a format that can be used depending on the purpose of process selection. If 
the agency is to implement the development of the post-emergency community supply then the 
process findings can be incorporated into the project. Alternatively, if the agency is to hand over to a 
development agency, or a regional body who will take responsibility for the construction, then a 
concluding report is needed that justifies decisions made at each stage in the process. Either way a 
concluding report is needed to identify the system and justify decisions made at each stage in the 
process. It is suggested that this should be a fairly simple process, as decision-making has followed a 
logical format and can take a bullet point form.
A concluding report is considered to be an important part of the process. It can be used to record 
each decision and provide feedback on the outcome of the project. It can be a route map for 
implementation or form part of a proposal for additional funding. If the project is to be handed over 
to a development agency, a report will provide a justified proposal. With today's culture of 
transparency and litigation, the process can be seen as a support for the field worker with whom the 
responsibility lies. It was recognised in the development of the Sphere Standards, that there is a 
basic level which humanitarian aid should reach if a population's basic human rights are to be met. 
Part of the justification for the development of this framework is to promote and support logical 
decision making in the consideration of appropriate post-emergency water supplies. Decisions made 
can have far reaching consequences and the reliance on intuitive decision-making could leave those 
responsible, open to criticism. Justified logical decision-making reduces the potential impacts by 
ensuring a holistic consideration of a situation and representing a repeatable process. 
Documentation of those decisions through a final report provides backup to the user who is
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responsible for having made those decisions. To facilitate this, a summary report can be provided to 
be filled out either as part of the process or afterwards as a conclusion is reached. This could be 
developed into a subsequent report, to document decisions and the logic behind each one.
8.5. PRESENTATION OF POTENTIAL OPTIONS
It has been decided that the best method of disseminating information on the available options is by 
providing an in-depth review, a summary of analysis and a tabulation of options against set criteria.
8.5.1. In-depth Review of Options
An in-depth review through an examination of the literature and integration of expert opinion is 
essential to assess the applicability of available technology. The in-depth review will be included as a 
reference source and not as a part of the process. It is envisaged that in the final product, this would 
most likely be included in an electronic form.
An in-depth review provides a basis on which the summarised information can be developed. 
Conclusions reached in the summary and tabulated information concerning the available options can 
be linked to conclusions presented in the review, and hence support decision-making.
8.5.2. Summary Analysis of Options
A summary of the analysis of the options aims to provide a single page conclusion for each water 
treatment and supply process. It is designed as a quick reference guide to support decision-making 
and was aimed to be concise and with sufficient information to support logical, informed decisions. 
A single page was chosen to reduce space taken up by the summary, without compromising the 
range of technologies covered. It is suggested that each summary should provide a description of the 
option, including basic process theory. A diagram or schematic may also be useful. The remainder of 
the summary should be given over to the assessment of process applicability and advantages and 
disadvantages. A SWOT analysis has been chosen as the means of assessing the Strengths, 
Weaknesses, Opportunities and Threats associated with each option. It would be useful to consider 
the criteria used in the rapid analysis and to expand on this work. Applicability may be a subjective 
issue, dependent on the situation in question.
8.5.3. Tabulation of Options against Criteria
The tabulation of the different available options against pre-determined criteria allows quick and 
easy process comparison. The developed criteria were presented in Table 6.2, along with definitions. 
Options can be divided and categorised based on their application with respect to water source and
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community and it would be logical to provide a table of options based on these categories. This 
indicates a total of 15 tables, though this will be reduced to 11 as rain water options are limited and 
can be combined into a single table.
To facilitate comparison and selection, where appropriate each criterion should be ranked. For the 
majority of these criteria a five-tier ranking system has been identified to allow greater 
differentiation without over complication, and was presented in Section 6. Users looking to qualify 
tabulated conclusions can refer to the single page summaries or the more detailed review included 
as a framework appendix.
8.6. SUMMARY
This section has developed the research thus far into an integrated framework. It has combined the 
identified factors that should be considered in decision making with the technical characteristics that 
can be used to evaluate process options. This has been achieved by factoring these areas of research 
into a framework outline that is deemed to provide sufficient flexibility and scope to be applied in a 
wide range of situations.
The complete framework is presented in Section 9. It represents a unique document that combines 
the research to make a significant contribution to bridging the gap between the emergency and 
development. The research hypothesis predicted that the development of the framework would 
facilitate community recovery through support for logical decision making for appropriate water 
supply systems. To prove whether the developed framework will support the hypothesis, it needs to 
be field tested in a current humanitarian situation. Furthermore it needs to receive critical review by 
humanitarian experts with experience of recovery situations who can provide accurate comment as 
to its applicability in the field. This will follow in Sections 10 and 11.
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9. GUIDANCE FRAMEWORK FOR POST­
EMERGENCY COMMUNITY WATER SUPPLY 
SYSTEMS
9.1. INTRODUCTION
This section presents the guidance framework as developed by the research thus far, 
including the evaluation of the factors influencing decision making and assessment of the 
suitability of water supply processes. The framework is a system for supporting decision 
making and represents a contribution to relief theory. It has considerable practical 
application in facilitating recovery by assisting logical and rapid decision making.
Purpose and Scope
The framework is designed to support decision making for a post-emergency water supply to 
facilitate community recovery. It aims to maximise use of the experience and knowledge 
gained during the emergency. The framework promotes transparency and supports logical 
decision making. Decisions can have far reaching consequences and the framework can help 
to validate decision making through a holistic approach to post-emergency water supply. 
The framework can be used as a step-by-step process for supply identification, or as a 
reference document for additional information and referencing decision making. The 
method proposed is a basis for evaluating the requirements of a situation by linking the 
analysis of key characteristics with possible solutions. It can only provide guidance, based on 
knowledge of the available processes and experience of emergency situations. Decisions are 
made by the user after consideration of each element on a case-by-case basis.
9.1.1. Instructions for Use
The guidance framework is laid-out in 3 parts. A detailed framework layout is provided 
below as a quick reference guide. A schematic of the selection process is given in Figure 9.1.
Part 1 - Data Collection Form
The data collection form has been designed to facilitate data analysis and decision-making. 
The user can either fill the form in as a progressive exercise, or fill it in on completion of the 
process to confirm conclusions. It is designed as a record of the process and can be
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presented to support selected systems. It may be ignored if an alternative documentation 
procedure is to be used.
Pro-forma was produced to facilitate the collection of data to support decision making. It 
was modified after field testing in Myanmar. It is not therefore included here. The original 
data collection form is included in Appendix E.
Part 2 - Guidance for Post-Emergency W ater Supply
There are four main steps to this part of the process, leading from the identification of 
potential options through to the final consideration of a water supply system. Each step is 
divided into sub-steps that analyse and value the key elements that may influence the 
suitability of a system. Each element represents an aspect of a situation that may influence 
decision-making. The user should use their knowledge of a situation and previous experience 
to determine whether each element is needed. Issues deemed influential by the user, but 
not covered, can be included at any step by the user.
Part 3- Source, Abstraction, Treatment and Supply Options
This is presented initially as Tables of Options for specific community sizes and water 
sources, allowing rapid comparison between different processes. Secondly, a more in-depth 
analysis of each option is present as a single page assessment detailing key information and 
suggested potential applications. This part may be used as a reference document 
independently of the rest of the document.
Please note:
This section is the culmination of the framework development process, but is not the final 
document. The subsequent field trial in the Cyclone Nargis response in Myanmar and 
substantial feedback from WASH experts led to significant changes in the layout and content 
of the framework. As a result the final framework document differs significantly from the 
procedure presented in this section.
The presentation and evaluation of the water treatment and supply options did not change 
significantly as a result of the framework evaluation after development. It was decided not 
to include the SWOT analysis of the processes. Rather the SWOT analysis is included in the 
final framework as presented in Volume 2. The decision was made in part because of the size 
of the analysis, but also to prevent repetition of the same work in two places within the 
thesis.
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9. GUIDANCE FRAMEWORK Steele 2010
9.4. SUMMARY
The evolution of an emergency from relief to development presents a challenging working 
environment. It presents a diverse and uncertain set of conditions in which life-saving decisions are 
taken on a daily basis by humanitarian organisations carrying out essential work to provide relief for 
disaster affected populations. In the rationale for the development of this research it was argued 
that support for the affected population must extend beyond relief into to recovery, if there is to be 
a lasting benefit from aid provision. With this in mind, it was hypothesised that there would be 
considerable benefit through support for recovery initiatives during latter stages of an emergency 
response, with a logical and holistic approach to the process of identifying appropriate water supply 
systems for recovering communities.
The outcome of this process was presented here in Section 9 as the complete guidance framework. 
It represents a unique methodology for decision-making by developing a holistic understanding of a 
post-emergency environment, which can be related directly to the critical information concerning 
the suitability of specific treatment processes. The complete framework package, combining the 
process for situation assessment and evaluation with the critical and detailed review of potential 
water treatment and supply processes represents a significant contribution to the understanding of 
the post-emergency environment. It can be used both in a practical sense to support community 
recovery and for theoretical understanding of decision-making in humanitarian situations. 
Furthermore it can assist in logical and repeatable decision making, providing support to staff 
responsible in challenging circumstances.
The research hypothesis predicted that the development of the framework would facilitate 
community recovery through support for logical decision making for appropriate water supply 
systems. To prove whether the developed framework will support the hypothesis, it needs to be 
field tested in a current humanitarian situation. Furthermore it needs to receive a critical review by 
humanitarian experts with experience of recovery situations who can provide accurate comment as 
to its applicability in the field. Section 10 presents the third case-study and evaluates the application 
of the framework methodology in response to the Cyclone Nargis disaster in the Ayeyarwady Delta 
in Myanmar. This is followed by the review and comments from humanitarian experts from key 
international agencies with considerable experience and understanding of the humanitarian 
industry, in Section 11.
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10. CYCLONE NARGIS RESPONSE IN LAPUTTA 
TOWNSHIP IN THE AYEYARWADY DELTA, 
MYANMAR
Figure 10.1. Ferro-cement tank construction in H lw a Zar in water treatment site preparation
10.1. CYCLONE NARGIS CASE STUDY
Cyclone Nargis hit the southern tip of the Ayeyarwady Delta in May 2008 causing 
widespread devastation. By October 2008, the relief response was drawing to a close, but 
there were concerns about the approaching dry season and the ability of the delta 
communities to cope with annual water shortages. The situation offered a unique 
opportunity to consider the framework applicability and to gain valuable experience. This 
section only provides limited information on the nature of the humanitarian situation. It 
focuses on the feedback from trial of the framework. Further information is included in 
Appendix F.
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10. CYCLONE NARGIS RESPONSE Steele 2010
10.1.2. Host Agency and Establishment of Contact
Merlin is a UK based medical charity. They operate in humanitarian and development 
situations through existing health systems to facilitate the right to accessible, appropriate, 
affordable health care. Contact was established between CEHE and Merlin through contacts 
at Oxfam. A proposal was forwarded to Merlin detailing the support capabilities of CEHE, 
which was readily accepted. In recognition of this lack of evidence for decision making, 
Merlin requested that CEHE complete a field based research period. The author was invited 
to Myanmar to investigate the potential severity of the post-Cyclone Nargis dry season. The 
study took place over 4 weeks from October to November 2008 in the Laputta Township in 
the Ayeyarwady Delta.
10.1.3. In-country Operation
In-country operation focused on a number of different methods of data collection. Data was 
collected across the Laputta Township, with focus in the southern areas, where the impact 
of the cyclone was suggested to be more acute. Data collection focused on measuring the 
salinity of the river system across the Laputta Township, monitoring quality of communal 
drinking water sources and assessing their likely rate of depletion. Salinity was measured as 
conductivity and total dissolved solids (TDS). Microbiological quality was assessed as faecal 
coliform counts per 100ml. Turbidity was measured Nephelometric Turbidity Units using a 
Formazin comparison. Water source quality data was collected in 30 communities in the 
township. Data included microbiological, physical and chemical parameters. The results were 
compared with quality of the ponds as described by the community. Rate of source 
depletion was considered as a comparison of the source volume with the community size.
Interviews were used to gather background information to the emergency response. A 
number of organisations were approached and key staff interviewed, including:
• Maryanne Leblanc, Water and Sanitation Manager, Merlin, Laputta, Myanmar,
• Paul Sender, Country Director, Merlin, Yangon, Myanmar, and
• Tom Fergusson, WASH Engineer, ADRA, Laputta, Myanmar,
The results of the assessment were compiled as two reports, included in Appendix E. The
consultancy period was followed by employment with Merlin as Water and Sanitation 
Technical Manager from January to May 2009. It was field based position and directly 
managed two teams, including Engineers, and the Water Supply Team.
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10.2. MYANMAR
Myanmar, also known as Burma, is bordered on the north and north east by the People's 
Republic of China, on the east and south-east by the Lao Peoples' Democratic Republic and 
the Kingdom of Thailand and on the west by the People's Republic of Bangladesh and the 
Republic of India. It has a population of 47,700,000 (WHO 2004b), of which 35% represent 
ethnic minority groups. In 1990, a newly appointed military regime refused to hand over 
power to the National League for Democracy (NLD) led by Aung San Suu Kyi, after they won 
a landslide election. Since then the international community has attempted to accelerate 
democratic change by imposing a series of economic sanctions against Myanmar. In 1993, 
General Than Shwe created the National Convention, a process aimed at drafting a new 
constitution. It has thus far failed to make substantive progress towards political change 
(UNODC 2005) and the country remains under the rule of a military Junta.
10.2.1. Ayeyarwady Delta
The Ayeyarwady River runs most of the length of the country before emptying into the Bay 
of Bengal through the Ayeyarwady Delta. The delta is an estuarine system covering some 
23,500 square kilometres of low-lying flat land. It has a monsoon climate, with 
approximately 3000 mm of rain falling between May to October; the average rainfall for 
Myanmar is 5000mm per year. Almost no rain falls from November to May, when the 
temperature shifts from 16 to 40 degrees Celsius. Flow in the River is greatest towards the 
end of the monsoon season, which causes an associated shift in salinity of the river system.
The Ayeyarwaddy division is home to approximately 6.5 million people spread over an area 
of 23,500 km2. Laputta Township is one of six Townships in the Ayeyarwady Division. It has a 
population of between 250-350,000 people. Community population varies from Laputta, the 
regional capital, with a population of 30,000 to isolated households. Travel is by boat, and 
more distant villages are isolated and largely self sufficient. Life is similar across communities 
with livelihoods, housing and water sources. Households are constructed of locally available 
materials, including coconut wood, bamboo and Danibee palm fronds. Larger communities 
have more permanent structures, constructed of timber or reinforced concrete with 
corrugated metal roofs. They are low income communities, living on subsistence fishing or 
rice farming; the region grows and exports rice. Most communities have a generator and 
communal power for a few hours a day. Many of the larger communities also have a small 
commercial sector. Primary schools are widely available and some larger communities also 
have secondary schools. Higher education is available in Laputta or outside of the Township.
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Drinking water is mostly sourced from rainfall. The river is not used for drinking purposes 
and fresh ground water is not readily available. Communities practice rainwater collection at 
the household either with makeshift guttering feeding into clay storage pots, or direct 
collection in storage vessels. When this is not possible, water is collected from communal 
ponds and hand-dug wells, varying with ground conditions. Ponds are more common in clay 
areas. In sandy areas, ponds are limited and shallow ground water is used for washing and 
cooking, which typically has a high iron concentration. Surface ponds are the most common 
dry season source, filling during the monsoon. Access is typically by a jetty and immersion of 
vessels, though some have side wells. Fencing is often poor or absence, offering little 
protection. They also act as reservoirs for vector-borne diseases such as malaria and dengue, 
which are common in the region (WHO 2008b). With no management and varying size and 
consumer population, many ponds are empty by April. An unregulated distribution industry 
fills the gaps with the transportation of water, either by private vendors or direct purchase 
between villages. Costs vary, but were reported to be between 250 to 500 kyat for a 20 litre 
jerry can or 0.034-0.068 Euro/m3. Transport boats used simple tarpaulin tanks, with little 
protection, and would likely contribute to the spread of water-borne disease. Further 
information is available in Appendix E.
10.3. CYCLONE NARGIS AND THE HUMANITARIAN 
RESPONSE
10.3.1. Cyclone Nargis
Cyclone Nargis made landfall at 16.00 hrs, on 2 May 2008 in the southern tip of the 
Ayeyarwaddy delta. It developed as a category 3-4 storm over the Bay of Bengal before 
heading east and tracking overland across the delta reaching Yangon. Winds were recorded 
up to 200 km/hr and the storm brought sea surge, rain and flooding. The cyclone affected 
five divisions and states, including Ayeyarwaddy, Yangon and Bago Divisions; Kayin and Mon 
States. It is that estimated the affected area was home to a total population of 24 million 
(WHO 2008a). The storm surge and high winds destroyed the vast majority of domestic 
dwellings in seven townships and caused severe damage to roads, communication links and 
other essential service infrastructure (OCHA 2008a). As of 24th May 2008 the official death 
toll was 84,537, with a further 53,836 missing and 19,359 injured. It was estimated that 2.4 
million people were affected (OCHA 2008b).
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The flat delta and a lack of mangroves and forests meant there was little protection. 
Traditional light weight structures and were not capable of resisting the full force cyclone. 
Some ironwood structures and reinforced concrete buildings tended to survive with walls 
intact, offering some safety, though most lost roofs. The sea surge led to the saline 
contamination of water sources and agricultural land alike. The inundation of agricultural 
land interrupted the growing cycle of the delta rice farmers and threatening the livelihoods 
of rice farmers in the area. The majority of the fishing infrastructure was destroyed during 
the cyclone, including boats and nets. While there was probably little income earned from 
fishing, the loss of the food source meant a greater reliance on donations. Traditional water 
sources across the delta were severely damaged, inundating surface ponds and open wells 
and destroying household clay pots. Cyclone Nargis occurred before the monsoon season 
had begun and was followed by three weeks of sun, meaning there was very little available 
water immediately after the cyclone. Dehydration was a significant threat and communities 
were reported to survive on coconut milk and other substitutes. This continued after the 
rains did arrive, as many households no longer had the ability to collect and store rain water.
The Political Environment
Humanitarian operation in the Myanmar has always had a political factor to consider (ICG 
2002). It became a considerable constraint in the wake of cyclone Nargis with the rush of 
relief agencies trying to access the affected area. A wealth of literature was published over 
the ensuing haggling between the international community and the government of the 
Union of Myanmar. Much of it was from foreign news agencies, which largely condemned 
the government's position (BBC 2008d, BBC 2008b, BBC 2008c, BBC 2008a, Economist 2008, 
CBC 2008). Some lambasted the closing the borders to international assistance (Adams
2008) and argued that assistance should be given in exchange for political change. From the 
perspective of the government, the reluctance to let a stampede of expat staff in, is 
understandable considering the lack of external influence. International agencies were 
eventually allowed access to, but only after careful negotiations. Restrictions were imposed 
on all foreign aid workers and access to the affected area was only granted with a 
government escort. This was largely discontinued after the situation stabilised.
10.3.2. M E R L IN  Hum anitarian Response
Greater access was granted to agencies that were in country prior to the cyclone. Both 
Merlin and Save the Children had operations in Myanmar and were able to scale up 
operations (Finney 2008, Sender 2008). Merlin had a field office in Laputta and partnered
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with other agencies to expand the scope of their work. It was simpler for agencies that were 
unable to get into country seconded staff to Merlin. Merlin partnered with Mercy Corp to 
include a Village Rehabilitation Programme (VRP) and livelihoods programme. Oxfam GB 
seconded staff to expand Merlin's Water and Sanitation Programme. The initial response 
focused on health, water supply, latrine construction and the distribution of shelter, NFI and 
hygiene kits through a system of blanket distribution with a focus on I DP camps. Once it was 
felt that blanket distributions had been successful, the strategy was revised towards more 
targeted interventions.
10.3.3. Potential Longer Term  Im pact of Cyclone Nargis
The impact of Cyclone Nargis led to fears of water shortages in the approaching dry season. 
The two reports, MY001 and MY002, included in Appendix E explore the issues surrounding 
the post-Nargis dry season and make recommendations for meeting demands. They 
conclude that there would be reduced capacity to source, transport, purchase and store 
water. It predicted that the delta communities would need external support in coping and 
that the international agencies would have to provide it. Early concerns and available 
funding led to the purchase and installation of six low-saline, reverse osmosis (RO) water 
treatment units in August 2008. A concerted planning effort developed a response for wide 
spread distribution of drinking water produced using RO desalination technology. The 
response is documented and evaluated in a lessons leant paper by Steele, Man and Sender 
(2009), the abstract of which is included in Appendix E.
10.4. TRANSFER FROM EMERGENCY TO DEVELOPMENT
Most tropical storms that develop in the India Ocean travel north and make landfall in 
Bangladesh. Some however, travel east and hit Myanmar. Disaster mitigation or disaster risk 
reduction (DRR) must therefore be an important component of any recovery initiatives. Life 
in the Ayeyarwaddy delta presents significant challenges to DRR. The monsoon climate 
means an abundance of water is followed by 6 months of an acute lack of it. The delta is 
inherently vulnerable to drought, which represents a chronic issue. The development of long 
term recovery strategies had to consider ways to mitigate both the chronic water shortages 
and the impact of a cyclone event.
The author was instrumental in developing the Merlin WatSan programme from 2009 to 
2010. As Water and Sanitation Technical Manager, the author was able to guide the
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approach to longer term recovery. This provided an excellent opportunity to trial the 
framework and assess its functionality in the field.
10.4.1. M E R L IN  Watsan Strategy for Recovery from December 2008 to June 2009
Merlin's WASH strategy was to support the improvement in the health of the cyclone- 
affected population by improving access to water, sanitation and hygiene and restoring and 
improving coping mechanisms related to water, sanitation and hygiene (Merlin 2009). From 
September 2008 until June 2009, the WatSan programme achieved this with focus:
1. Longer term water supply capacity building at the community level, and
2. Promotion of sanitation practices using a Community Led approach.
Merlin is a member of the Humanitarian Accountability Partnership (HAP). In accordance 
with this commitment and in recognition of recommendations made by the PONJA report, 
calling for greater community role in decision-making (TCG 2008), Merlin used two key 
participatory methodologies, including: PHAST, and CLTS. The PHAST methodology was 
adapted to cover each module separately. This was more accepted by the community and 
proved to be more efficient given the scale of the recipient population and additional 
responsibilities of the WatSan team. CLTS replaced the sanitation, and limitations in time 
and funding meant the modules in solid waste management and drainage followed later. 
The combination of PHAST and HAP meant the community needs were targeted. It was a 
successful approach to which communities responded to enthusiastically.
10.4.2. Improving Access to Water in the Community
In recognition of the vulnerability of delta communities to the dry season water shortages, a 
programme to build community capacity and improve water supplies was implemented. The 
PHAST method used hygiene education to support communities in developing initiatives to 
improve access and handling of water resources. This was met by a commitment by Merlin 
to support these initiatives. It was recognised that any commitments had to be within the 
capacity of the programme to achieve. With this in mind a number of options were 
developed from which the community could select. The guidance framework played a 
pivotal role in understanding the influence of the prevailing factors in the delta environment 
and supported the selection of these options. Bearing in mind the programme supported 87 
villages, Merlin committed to developing 35 rain water catchment roofs and tanks, 30 pond 
rehabilitation, 80 pond fencing, 2500 concrete household storage tanks, and 20 side wells. 
Detailed discussion of each option is included in Appendix E, and mention here is restricted
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to a basic overview. Summary of the advantages, disadvantages and considerations of each 
option are included in Table 10.1 and Table 10.2.
Communal Rain Water Roof Catchment Systems
The rain water roof catchment system included a catchment roof, a ferro-cement storage 
tank and a tap stand. The ferro-cement tanks were constructed as part of MERLIN'S dry 
season water distribution operation, and were used to store drinking water between 
deliveries. The entire system was designed to supplement water supplies for the community, 
reducing dependence on communal surface ponds. The tanks were constructed based on a 
daily consumption of 3 L/H/D with a 3% growth factor over 20 years, and then rounded up 
to one of three standard sizes, namely 10,000, 20,000 or 50,000 Litres storage capacity. The 
catchment roofs had a surface area such that the available storage would fill within one 
month, based on a rainfall of 3000mm per year. The tap stands were designed to provide 
easy access to stored water without having to enter the tanks. Total cost was estimated to 
be USD 8000 for a system with 3x50m3 tanks, indicating a cost of approximately USD 50/m3.
Pond Renovation and Fencing
Surface ponds represent the primary method of storage of rainfall for dry season use in delta 
communities. Most communities had at least one pond, including Laputta. They were a 
simple and low-technology option, offering a cost-effective means of storing a large volume 
of water. The average pond size was approximately 40m by 40m by 3m deep with a volume 
of 4,800 m3. Construction costs for new ponds were estimated at USD 1,600, with a 4in lime 
treated lining. Construction was straightforward, and could be done on a voluntary basis by 
the community, with the agency providing technical assistance.
Pond fencing was a simple means of protecting stored water from contamination. Fencing 
was designed to stop animal access, and deter human access. They used 2in wire mesh fence 
with bamboo posts to provide the supporting structure. Though mesh was not readily 
available, it could be replaced with locally made bamboo thatch mats. By positioning the 
fence below the pond embankment, it reduced the potential for animals to push through 
the fence. Fencing also introduced a level of community resource management by 
controlling access.
Pond Abstraction Wells with Roughing Filter
Sidewells were designed to facilitating collection and protecting the stored water. The 
sidewells were a hand-dug well with connection to a pond. A dedicated bucket and windlass
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was included to improve handling practices and prevent contamination of the well. The 
design included a basic roughing filter with a coarse a sand and charcoal bed to improve the 
physical and microbiological quality. This introduced complexity into operation and 
maintenance; albeit a relatively minor level. The surface loading rate was estimated as 0.8- 
1.6 m3/m 2/hr based on predicted daily use of 25 L/H/D for a community of 500 to 1000 
people. This suggests it may become biologically active, though it is unlikely to be 
photosynthetic as the beds were covered. It was understood that it would be possible to 
remove the filter bed, if it became too problematic.
Sidewells had been used in the delta prior to the cyclone Nargis response. They do not 
represent a truly traditional system, but were known well enough for communities to have 
the knowledge of how to construct, use and maintain them. They were chosen as a good 
compromise between providing a level of protection for the pond and a mechanical 
pumping stage, such as a hand-pump.
Household Water Storage Tanks
Households were reported to have up to 10 clay pots, providing a storage capacity of 
approximately 2.4m3. The majority of pots were destroyed during the cyclone. Increasing 
household storage was deemed to be important step as it reduced vulnerability to the dry 
season water shortages. Particular issues associated with the traditional clay pots led to the 
plan to use locally made, custom designed concrete tanks. These had a capacity of 120 litres 
and included a tap and a purpose made lid to allow filling. They improved safe storage with 
greater protection and safer access. It also provided an opportunity to give training in safe 
storage methods. Monitoring as part of the dry season distribution operation suggested that 
the household was a significant point of contamination. The tanks were constructed of 
locally available materials with minimal quantities required to reduce costs. A single tank 
cost approximately USD 12. Tools and spares were provided for construction purposes. 
Training was provided to all households by trained, local masons. The materials were then 
provided to communities to allow all households to build a single tank. The masons visited 
the communities during the construction phase to provide technical support to households.
10.4.3. Post-June 2009
From June 2009 onwards, emergency funding streams ended, and the watsan programme 
needed additional funding to continue. Planned activities needed to account for predicted 
donor requirements, reduced funding and guidance from the Post-Nargis Recovery and 
Preparedness Plan (PONREPP), developed by the Tripartite Core Group (TCG) formed of the
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Association of the South East Asian Nations (ASEAN), the United Nations (UN) and the 
Government of Myanmar (TCG 2009). The post-June operation was the initial stage of a long 
term developmental programme and was set out in the 2009-2010 WatSan approach 
(Merlin 2009). The period from October 2008 to June 2009 was the recovery phase of the 
emergency response. The discussion has focused on the phase from January to June 2009, 
when recovery interventions were implemented within the emergency setting. There will, 
therefore, be no further consideration or discussion of the post-June 2009 activities here.
10.5. FACTORS THAT AFFECTED DECISION MAKING
Decision making in emergency situations has been shown to be the consideration of 
complex interdependent situational factors (Steele and Clarke 2008a). Decision making in 
the post-cyclone Nargis delta environment was no exception. As Water and Sanitation 
Technical Manager, the author's role was to determine what water supply options the 
watsan programme should offer as part of the PHAST methodology. This involved the 
consideration of a number of different factors present in the delta from January to June 
2009, all of which influenced decision making to some degree. The guidance framework 
played a pivotal role in this process of option consideration. This section develops the 
influence of the prevailing factors as identified by the framework and discusses the influence 
on decision making.
10.5.1. Availability of Water
The availability of fresh water in the Delta is perhaps the most limiting factor. The river 
system was saline for much of the year and would not be potable without desalination. Deep 
ground water was decided to be a non-viable option. Operation from January to June 2009 
indicated that quality was an issue with high iron concentrations and salinity levels. 
Furthermore, a geophysical survey commissioned by World Concern (2009) reported there 
was a maximum 50% success rate for the development of deep ground water in the Eastern 
region of Laputta, which reduced elsewhere. The annual monsoon rains were therefore the 
primary source of drinking water and was collected and stored at the household and in 
communal ponds for use throughout the year. This has the advantage of having a high 
quality without treatment, but there were logistical and quality issues associated with 
storing water and maintaining a potable quality for up to 6 months. The October 2008 study 
indicated that over 15m3 /H of storage was needed for a community to be self sufficient 
during the dry season. This introduces a significant land requirement, which may not be
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available in an area that grows a huge amount of rice for export each year. The availability of 
water for drinking purposes was a determining factor in the identification of potential 
options.
10.5.2. Post-Emergency Communities
Individual community size varied, but tended to be between 200 and 1000. There was a 
significant degree of uniformity in the delta communities, with similar characteristics with 
respect to income generating livelihoods, education facilities, isolation and resources. This 
facilitated the consideration of options. The size and isolation of the communities, combined 
with relatively low income and education, indicated the need for low-technology solutions. 
This suggests the chosen options should be financially and technically viable, and that there 
can be a degree of consistency developed systems so as to optimise the agency capacity.
10.5.3. Development of the Emergency Situation and the Necessary Disaster Risk 
Reduction Activities
The situation in the Ayeyarwady Delta was influenced by two inter-related, but separate 
situations. The wider attention was captured by the devastation of Cyclone Nargis, but it was 
apparent that the post-cyclone dry season would present equally challenging circumstances. 
Any DRR activities had to consider a number of key issues, including:
• Saline intrusion and the impact on traditional drinking water sources,
• Destruction of household water storage, and
• Reliance on rain water for drinking purposes, with two implications:
o A cyclone in April or May when resources are low means storage 
infrastructure may be more vulnerable; and
o A cyclone event in October or November could destroy all stored water 
meaning communities could have no water at the start of the dry season.
This illustrates the process of factor consideration that accompanied the framework 
application during the development of the post-Cyclone Nargis recovery response. They lead 
to key requirements needed if the chosen solution is to reduce vulnerability, including:
1. Increased water storage capacity at the community and household level,
2. Resistance to potential damage caused by severe storm events, and
3. Limited potential for saline intrusion from a sea surge.
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10.5.4. Traditional Water Supplies
There are a few traditional water supplies used in delta communities. These include rain 
water collection at the household and in surface ponds and use of shallow groundwater 
from hand dug wells. Surface ponds offered a simple, cost-effective means of storing a very 
large volume of water throughout the dry season. They offered the most viable water source 
and were readily understood by communities and are an effective means of reducing 
vulnerability to water shortages. However, they were still vulnerable to contamination 
during a severe storm event with an associated sea surge. Given that the sea swell during 
cyclone Nargis was 12 ft high, considerable protection is needed. To construct embankments 
12 ft high in the limited time available would have required heavy machinery and have 
introduced logistical complexity and increased costs. Monitoring of surface ponds indicated 
they were also susceptible to micro-biological contamination.
Most households practiced direct rainwater collection during the monsoon season. The 
abundance of rain during the months from June to November is such that it is possible to 
exceed the daily water demand of a household for drinking, cooking and washing, simply by 
leaving collection vessels open to rain fall. Traditional housing uses thatch roofing, which do 
not provide a flat, impenetrable surface or a definitive edge for collection. Also guttering is 
not typically used. The traditional set up does not facilitate effective rainwater collection and 
protection (WHO n.d.). Safe rainwater collection and storage in sufficient quantities offered 
a good option for long term development. However, it was noted that water handling 
practices often led to contamination of household supplies and most households would 
need much greater capacity if they were to be self-sufficient during the dry season.
The framework provided clear guidance for source assessment and evaluation, which aided 
consideration of the different options available. It was determined that the surface ponds 
coupled with rainwater collection at the household would offer the most viable option, 
issues of quality, storage volume, and saline intrusion would need to be addressed.
10.5.5. Funding Constraints
To obtain funding, Merlin carried out an assessment and submitted a proposal for funding to 
the donor. The donor evaluated the proposal and either agreed, requested amendments or 
refused the proposal. If agreed, the donor will generally set activities and indicators for how 
the funding should be used. These are typically based activities that the agency has indicated 
are needed. Merlin then adopted these and designed the program to meet them. The 
WatSan program had five major donors, the details of which are included in Appendix E.
179
10. CYCLONE NARGIS RESPONSE Steele 2010
Each had associated demands and requirements on how the funding should be spent, 
typically based on the details included in the proposal reports. The majority of the funding 
secured for the period from January to June 2009 was for the dry season water distribution 
operation. However, funding was also earmarked for the recovery process to promote 
community capacity building. The scope was fairly open and it was at the discretion of the 
agency to determine how to complete these activities.
This was an important constraint and directly influenced the options that could be 
considered. It was important to keep the influence in perspective as it would have been easy 
to allow it to dominate decision making. By combining all identified factors onto a single 
page, it allowed the overriding limitations imposed by the donor requirements to be given 
the same weighting as other technical and social factors.
10.5.6. Agency Capacity
Lack of experience at an organisational level
Merlin is a medical agency and they have little experience of WASH activities. Merlin had 
only one other WASH programme in Ethiopia looking at small scale preventative measures 
as part of a cholera response. Head office in London had few staff with experience in WASH 
and could offer little technical support. With little or no experience of watsan activities, the 
logistics teams in Laputta, Yangon and London, had to develop contacts and learn a new 
'language' to satisfy the demands of the watsan team. This led to complications and 
significant delays when ordering specialist items for water quality monitoring and RO 
operation. The Laputta team were effectively working on their own in terms of programme 
direction and implementation. Furthermore a lack of guiding policy meant the field team 
was largely self-directing with a relatively free-hand. This was less so for recovery operation, 
but it was an issue with the dry season water production and distribution operation.
WatSan Team  Capacity
The PHAST approached identified 340 engineering projects in addition to a household tank 
for each household. The WatSan team had 11 engineers to cover these developments and 
there were significant logistical issues associated meeting these commitments. Travel time, 
limited staff and resources and funding and time constraints all meant the pressure on the 
team was considerable. Travel around the delta is by boat, and can take up to 6 hours to 
reach some communities depending on tides and the weather. The PHAST process had 
ended by the 3rd week of March, leaving approximately 3 months to complete all work. All
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construction had to be completed by June 30th, with all orders and financial outgoings 
completed by May 31st in accordance with the funding restraints. Through discussion with 
communities, the original number of requests was dropped to 165 projects and 2500 tanks 
as it was beyond the capacity of the operation to achieve the former demand.
Staff technical ability was not an issue. Apart from the rain water catchment systems and 
possibly some aspects of the sidewell construction, none of the work was particularly 
complex or challenging. For the most part the WatSan team had the skill to successfully 
complete the work, given sufficient time and the required materials.
Ongoing Activities and ‘Inherited’ Issues
The decision to develop purpose built rain water catchment systems with an elevated 
catchment surface, ferro-cement tank and tap stand (RWCS) is not necessarily justified by 
the situational factors described. They were complex design and relatively expensive to 
construct. Furthermore their ability withstand severe storm loading, suggests that they do 
not necessarily represent a durable solution. The ferro-cement tanks were constructed as 
part of the dry season water distribution operation. It was believed that post-operation 
adaptation to include a roof catchment and tap stand was a logical solution. However, 
considering the associated costs, it perhaps would better to have diverted the available 
funds into pond rehabilitation, protection and expansion.
This may have been a difficult decision to justify to the donors; given that it meant there was 
no long term future to the permanent FC tanks and would have begged the question: why 
were they built in the first place? However, it was decided to go ahead with them and they 
did provide a protected water supply to supplement traditional water sources. Though this 
was a logical decision, based on a methodical approach, it is likely that the weighting given 
to earlier decision making over-ruled a more cost-effective use of funds. The consideration 
of these agency specific factors illustrates the importance of using a logical approach to 
decision making. It was felt that the correct decision was made, despite them not necessarily 
being the most efficient use of funding. However, without analysis of these factors, this 
justification would not be possible.
10.5.7. Implementation Restraints: PHAST
It should be recognised that using methods such as PHAST and HAP complicate the process 
of aid provision. PHAST allowed the communities to identify what solutions they required 
and HAP required that any agreement was formerly acknowledged with a written and signed
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document. Ignoring the added work load these methods required, it also meant the agency 
had to be quite guarded about what it agreed to do, weighing the community requests 
against its capacity to deliver. The framework was instrumental in identifying the limitations 
of the agency. This facilitated working with the communities as it was possible to explain 
clearly what developments Merlin was capable of supporting. Despite the issues associated 
with using a participatory process, it is felt that HAP and PHAST represent important 
components of the process, and that it is right and just that the agency listens to the 
community, and have an obligation to use donor funding in a way that is accountable to the 
beneficiary. However, as was seen, the framework can facilitate this process by promoting 
discussion between the relevant stakeholders and justifying decision making.
10.5.8. Political Guidance
The government issued report, the "Programme for Reconstruction of Cyclone Nargis 
Affected Areas and Implementation Plans for Preparedness and Protection for Future 
Natural Disasters" was issued in August 2008 to provide guidance for the recovery response. 
This document is not publically available, but was summarised by the PONREPP report (TCG
2009) and represented an amalgamation of contributions from ministries. It emphasised 
improving the living conditions of communities in the affected areas, with focus on shelter, 
health, agriculture, fisheries, preparedness and forestry. There is little mention of water and 
sanitation. The PONREPP Report provided guidance to which most medium to long term 
plans were developed. It was an effort to align the international organisations with national 
recovery plans, the main thrust of which was to empower communities by giving them the 
responsibility for decision-making and management. This is entirely understandable as 
community self-reliance was the main aim. Merlin sued the PONREPP report to designed the 
long term strategy for the 2009 to 2010 WatSan Approach, but it had little consideration 
beyond the initial concepts. It did not feature greatly as part of the selection process.
On a day to day basis there was little interference on humanitarian activities during the 
emergency phase of the response. As time passed, and agencies started shifting towards a 
developmental programme, local government began to demand more and more information 
on the nature of activities being carried out. However, this was by and large after the 
transitional period between the emergency and development. It did not directly interfere in 
the work from January to June 2009, and was not factored into decision making when 
considering what options should be offered to communities as part of the PHAST process.
182
10. CYCLONE NARGIS RESPONSE Steele 2010
10.5.9. Factor Consideration in Option Selection for Longer Term  Capacity 
Building
An operation on this scale must recognise the reality of the situation and work to achieve 
the best solution given the constraints. Though it was the aim to provide all communities 
with the solutions requested, it was not within the capacity of the operation. The 
combination of the factors discussed above lead to the conclusion that the development and 
improvement of traditional water supplies is likely to be the most appropriate option. Table 
10.1 details the impact of the specific factors on decision making. This assessment and 
evaluation of the factors that affected decision making for the selection of recovery 
initiatives was facilitated by use of the framework. The framework offered support in 
identifying factors and evaluating their impact on potential water supply options. It helped 
make sure that the options selected were suitable for use in the delta communities and 
would provide a realistic benefit to community recovery. It facilitated the consideration of 
the prevailing conditions and allowed the operation to rapidly develop and implement a 
recovery programme. This was seen to put the agency at an advantage in comparison to 
other agencies operating in the Laputta Township. The comparison of the options selected 
by Merlin as part of the recovery response, with some of the options chosen by other 
agencies illustrates the benefit in adopting a logical and holistic approach to decision 
making. Important issues relating to the framework layout and approach to decision making 
were also identified and are discussed in the next section.
The benefit brought by the framework to the process of decision making for post­
emergency water supply options facilitated the recovery of the communities who were 
was supported by the operation. This effectively reduced the gap between the relief 
operation and long-term community development through the rapid development of a 
recovery programme and effectively proves the research hypothesis to be true.
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10.6. DECISION MAKING USING THE FRAMEWORK 
METHODOLOGY
The recovery response implemented by Merlin was developed with the advice of the author as 
Water and Sanitation Technical Manager. This advice was based on a comprehensive understanding 
the prevailing influences, developed from in-country experience and the guidance framework. The 
outcome of the analysis is presented in Table 10.1, and is a consolidation of the framework process 
for factor consideration. The rationale for selecting each option, as developed through the 
framework is presented in Table 10.2.
It became apparent through use of the framework that there were issues concerning tool that would 
affect its field use. These were mostly practical issues, but ones which had not been apparent from a 
theoretical perspective. They are discussed in more detail below.
10.6.1. The Approach to Decision Making
Rather than follow a step-by-step process, the process of evaluating factor influence was found to be 
more effective as a holistic procedure accounting for the inter-dependence of issues, as seen in 
Table 10.1. From this it was seen that there were key factors that made the selection and 
improvement of traditional systems the most logical course to follow:
1. The climate and lack of other sources meant rainwater was the most viable source,
2. The similarity, but dispersed nature of the recipient communities, combined with the limited 
capacity, funding and time argued against novel solutions,
3. Adherence to PHAST and HAP meant an emphasis on community decision making,
4. Traditional systems were robust, simple and straightforward to improve.
The original approach to decision making, as presented in Figure 9.1, was not therefore appropriate 
for supporting decision making.
10.6.2. Process Selection Form and the Approach to Decision Making
The original process selection form was developed as part of the framework in Section 9 and is 
included in Appendix E. It became apparent that the form was largely unnecessary in the field. 
Though it had a wide scope, it was set out with the assumption that the majority of situations could 
be documented in a certain way. Experience of in Myanmar led to the conclusion that completing a 
form for every community was not a good use of time; especially considering the similarity between 
many communities. Furthermore, it was seen too detailed and time consuming. A more logical
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approach was to provide a means for documenting key points, as seen in Table 10.1. It is suggested 
that a similar method should be included in the final framework, though with a wider scope in factor 
categorisation.
10.6.3. Document Size
It was recognised that there would have to be a compromise between the detail and the size to 
optimise the practical use of the framework. In its current form, the document does not lend itself to 
rapid field use. It was decided application would be improved if the framework was separated into 
three parts, allowing different sections to be compared simultaneously and individual parts could be 
taken to the field. It is suggested that the most logical way to break the framework would be as: The 
guidance framework giving the basic process for factor consideration and method for relating to the 
table of options for rapid comparison; Supporting Information providing the tools for data collection 
and analysis as well as the summary sheets of each process, and; Summary Sheets as a basic form 
for documenting the key factor influences and allowing a holistic understanding to be established.
10.6.4. User Knowledge
As the author of the framework, a considerable understanding of the framework approach was 
already possessed, such that there was often no need to actually refer to the document. This is 
entirely understandable and is likely to be so of any individual with considerable experience in the 
WASH sector. This questions the role of the framework. It was established that decision making did 
not always consider all the factors present in a situation; nor was the necessary technical 
understanding always possessed by the practitioner. The framework was designed as guidance to 
support both instances. Application in Myanmar shows it succeeds in fulfilling these two aims, 
however, it suggests its practical use may be limited if the practitioner refuses to use it in the belief 
that they already possess the necessary knowledge. This suggests that the framework should be 
marketed in such a way that it can fulfil the role of both reference document and framework. Hence 
those practitioners that feel the need to follow a route for decision making can use it as such and 
those who prefer to use it to confirm or expand knowledge can also use it. Additionally this confirms 
the benefit in presenting it as three separate documents where the actual guidance framework is 
separate from the supporting information.
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10.7. SUMMARY
Cyclone Nargis was a severe humanitarian disaster. It caused widespread devastation and affected 
the lives of an estimated 2.4 million people across the Ayeyarwady Delta region of Myanmar. It 
presented considerable challenges to the responding humanitarian agencies. Access relied on air 
and boat travel as there were no roads. There were significant technical challenges associated with 
saline contamination of agricultural land and water resources. The situation was compounded by 
political sensitivities and a global media focus
The medium term impact of the situation did not become apparent until late in the monsoon 
season. The situation resulting from a saline environment combined with a lack of non-saline 
groundwater and a traditional dependence on rainwater was exacerbated by the destruction 
wrought by Cyclone Nargis. With contaminated water sources, destroyed livelihoods and the 
destruction of household and village storage capacity, it was apparent that many delta communities 
would face severe water shortages during the post-Nargis dry season in 2009. It was essential that 
any recovery programme have a strong DRR component to ensure long-term recovery. The 
vulnerability to drought and saline intrusion during storm events made the impact of a future 
cyclone a serious concern. This argued for decision making with a comprehensive and holistic 
understanding of the environment to ensure the most appropriate development. It was of significant 
benefit to the research that the developed framework could be field tested under such 
circumstances and gives credibility to it as a justifiable approach to post-emergency water supply 
selection.
The framework was used to identify those factors that needed to be considered in decision making. 
These were related directly to the available options. Option selection was focused by environmental 
factors and the presence of infrastructure which relied on rainwater as the main source. By using a 
participatory approach, the final decision was made by the community and not the agency. 
However, the framework allowed the agency to determine what it was capable of delivering and 
facilitated the communities understanding of this. The result was a highly successful recovery 
programme in which the framework gave considerable assistance by supporting decision making and 
hence facilitating recovery in a widespread area of the Laputta Township.
The case-study also provided insight into the framework application. It was concluded the content is 
sufficient in detail and accuracy. However, it is not yet in a format that would promote its 
widespread use in the field, or by practitioners with considerable experience.
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11. FEEDBACK FROM INTERNATIONAL 
HUMANITARIAN AGENCIES AND ORGANISATIONS ON 
DEVELOPED FRAMEWORK PACKAGE
11.1. INTRODUCTION
This section covers feedback received from individuals with specific expertise and/or operational 
experience in the water, sanitation and hygiene sector. It is a discussion of comments made in 
review of the developed guidance framework and their influence on the purpose, need, content, 
layout and application.
A significant contribution has been made over the course of the thesis research by staff from a 
number of organisations. It should be recognised that the opinions given here are a product of the 
individual experiences in the field as well as the technical knowledge possessed. The transitory 
nature of the humanitarian work means the opinions given do not necessarily represent the position 
of the organisation at the time of comment.
11.2. CONTRIBUTORS
The Contributors include:
• Aslanov, Ikhtiyar -  Civil Engineer, Head of Sector, Water and Habitat Unit, International 
Committee of the Red Cross
• Bauer, Rick -  Public Health Engineering Adviser, Humanitarian Department, Oxfam GB
• Carter, William -  Officer, Water and Sanitation Unit, International Federation of the Red 
Cross/Red Crescent Societies
• Day, Singe-Oxfam GB
• Holland, Laura -  Humanitarian Support Personnel, Humanitarian Department, Oxfam GB
• Howard, John -  Public Health Engineering Advisor, Humanitarian Department, Oxfam GB
• Miziniak, Jola -  Humanitarian Support Personnel, Oxfam GB & Regional Support Officer; 
British Red Cross, IFRC
• Paradiso, Carmen -  Water and Sanitation Consultant to UNHCR for the WASH Cluster 
Technical Support Service Initiative
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• Sherlock, Paul -  Professor, Global WASH Cluster Lead, UNICEF
• Shrestha, Dinesh -  Senior Water and Sanitation Officer, UNHCR
• Wilson, Nicholas -  Water and Sanitation Officer, UNHCR
Feedback was not necessarily given on a one-to-one basis, and when multiple people were 
approached at the same organisation, meetings have been held in which two or more people 
comment at the same time. The feedback is presented based on meetings held.
11.2.1. UNICEF/W ASH Cluster Lead: Paul Sherlock -  29th November 2008
Professor Paul Sherlock made valuable and highly constructive comments concerning the framework 
layout, content and application. The interview took place on the 29th November 2008 in Terminal 3 
of Heathrow Airport, as the interviewee was enroute to New York. Professor Sherlock has extensive 
experience and expertise in WASH activities at all stages in an emergency response. At the time of 
interview he was lead for the global WASH Cluster and was in a unique position to provide comment 
on the validity, content and potential use of a guidance framework.
Professor Sherlock felt that the presentation of the framework facilitated its use and provided a 
logical decision making process. The size of the framework was appropriate, but it was important to 
maintain a manageable document and brevity should have greater importance over content, 
provided no issues were ignored. Maintaining a short document facilitates use and larger documents 
are likely to be discarded on size alone. Positive comments were given about the rapid analysis 
tables used to describe and compare different options against key criteria. The included criteria were 
deemed sufficient for decision making, with "as much, i f  not more than you needed". It was 
suggested that field based WASH staff should have some understanding of the technical content, but 
the unstated inference was 'the simpler the better'.
The uncertainty and variation in potential user and circumstances meant that the framework should 
not look provide an interpretation of factor influence, and should leave this to the user:
"You could put down a range of options o f what they might do, but o f course every situation is 
available and it's a bit different in terms o f that particular aspect and 'user uniqueness'".
The framework maintained this inherent intuitiveness in the decision-making process, however, in 
his opinion it also provided sufficient basis for informed decisions. Professor Sherlock agreed that 
the factors included in the framework, sufficiently covered the significant issues found in an 
emergency and post-emergency situation, including: the Emergency Characteristics, the Water 
Source and the Community Characteristics. It was strongly suggested however, that greater
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attention needed to be given to the Emergency Characteristics, and beyond simply the event itself. 
Certain key comments during interview indicated that Professor Sherlock felt strongly about the role 
of the political and security concerns in the emergency and post-emergency environment:
"Emergency Characteristics might cover your political environment and tell you, in fact, what you can 
and cannot do. It could also dictate technically what you can and cannot do".
"If it is a displaced community or a refugee community; what you feel is logical and practical and 
appropriate, the government might not agree to. In a way the emergency characteristics take the 
format to where you are going to go".
"This one [emergency characteristics] will cover what's happening, where it's happening and your 
political context. That will influence, even more maybe, than your community characteristics. You 
may find what the community wants and what they can handle, they can't have because the 
government don't want it".
"In some emergencies that [emergency characteristics] won't influence quite so much as what these 
two [water source and community characteristics] do, but in the wrong situation your emergency 
characteristics will influence everything".
The indication is that the emergency characteristics should be expanded to include the political and 
security environment and shifted in the process to play a more significant role. It was a comparison 
between complex emergencies and natural disasters; the complexity introduced by CHEs and the 
inherent involvement of government brings the emergency characteristics to a dominant position in 
affecting an agency's capacity to operate.
"If your security situation is so bad, it maybe that your logical water treatment options aren't 
possible...even though there is a perfectly good site there, you can't operate there because politically 
or security wise the community can't go there".
This discussion appeared to focus on the emergency phase, but the timing of framework application 
was also considered. When asked further about the influence of the Emergency Characteristic, and 
whether it overrides in all situations from emergency to development, the response was:
"I think they do. This doesn't change anything to do with the process or the set determinates that 
you've laid down. The way I see it  is this characteristic [Emergency] controls everything and will 
change as it  [the emergency] develops".
This point becomes more topical as the discussion turned to the role of recovery and the Early 
Recovery Cluster. As discussed early in the thesis. Early Recovery looks to introduce or support long 
term recovery initiatives at all stages in the emergency response. Sherlock supports this view with:
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"we shouldn't be thinking about early recovery down the road, we should be thinking about early 
recovery right at the beginning". Suggesting the framework should be prepared for application 
during both relief and post-emergency intervention. This is further supported by the author's 
experience in Myanmar with Merlin as WatSan Technical Manager, specifically with the issue of 
donor funding.
In recognition of the lack of guidance in this area, it was mooted that there may be potential for the 
framework to play a significant role in the functioning of the WASH and Early Recovery Clusters as a 
tool for facilitating the move from emergency to development:
"We all have to work through looking at this in a long term option and developing some tools, but if  
you were developing something that might be something that both the WASH Cluster might take on, 
and possibly something the Early Recovery, i f  they fe lt that it  was the right direction, they may 
support it and they may put it  under them as well."
Reference: Sherlock, P., (2008b). Review and comment on developed guidance framework. WASH 
Cluster Lead, UNICEF [Interview] London (Personal Communication, 29th November 2008).
11.2.2. IFRC: William Carter — 4th December 2008
William Carter was a Water and Sanitation Officer for the International Federation of the Red 
Cross/Red Crescent Societies. In addition he was responsible for training at the time of the interview. 
He was contacted to provide comment on the response of the IFRC to the framework developed as 
part of this thesis. The meeting took place on the 4th of December 2008 in Geneva at the IFRC 
headquarters.
The IFRC recognises the lack of attention and coverage given to the gap between emergencies and 
development. Initial comments from William Carter identified historical issues with the transfer 
process:
"That was the question fo r 10 or 15 years in development situations: how do they do the transfer to 
development, and the answer seems to be, what people do is do development at great speeds".
The intent of the statement is that a long term solution is implemented over a short period with 
little thought to the long term operation and maintenance, or indeed the sustainability of the 
solution. In this way Carter appears to agree with the underlying issues identified in the thesis 
proposal. However through further discussion, it became apparent that the IFRC took a 
fundamentally different approach to that taken by the thesis.
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The IFRC have spent 10 years developing the Global Water and Sanitation Initiatives (GWSI), which 
were developed to provide a standard approach to the establishment of "Large scale, longer term 
sustainable water and sanitation programs to contribute more effectively in meeting the MDG's" 
(IFRC 2004).The basic difference between the concepts used in the development of the thesis, and 
the route taken in the development of the GWSIs appears to be the level of weighting given to the 
technical side of the issue verses the 'soft side'. This was apparent from a few key statements by 
Carter:
"...would do great engineering projects, but what was wrong with them was the lack o f software" 
"We've got the technical knowhow, now we need the content [hygiene promotion]"
"For too long we have expected engineers to be hygiene promoters"
Initial comments on the framework layout and content indicated that they did not agree with the 
basic beliefs of Carter:
"We try not to focus on water...this could be looked at by some people as too narrow, and where is 
the sanitation and where is the hygiene promotion"
It should be acknowledged that the thesis never attempted, or made any indication that it would 
consider sanitation. It is fully acknowledged that sanitation an important role in the transmission of 
water-related diseases. Hygiene promotion is perhaps a more complex issue to resolve, as under 
certain circumstances, it could be a sufficient solution for a long term water supply application. 
Given that hygiene promotion with respect to water focuses on a few key aspects, including hand­
washing and safe water storage, this may be sufficient if the there is already suitable access to a high 
quality source. It would not then be an inconceivable step to implement specific hygiene practices as 
the solution.
This response to the framework, suggesting it is not encompassing of WASH as a whole, indicates 
that Carter made assumptions about the nature of the work without fully understanding it. The 
thesis addresses one specific issue in the progression from emergency to post-emergency, in an area 
recognised as having limited support. It becomes more apparent that this is not understood when 
the discussion moves on to "sustainability snapshots". A sustainability snapshot was described as 
three brief questions relating to a community's financial capacity, access to spares and technical 
knowledge. These questions are designed to provide an overview to a community in one instance in 
time for decision making. What was not acknowledged by Carter was, in essence, this was the role 
played by the framework, only in significantly greater detail. This was recognised and responded to 
neatly by the academic supervisor, also present in the discussion,
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"The method presents basis o f factors fo r consideration on when a decision can be made"
There are two further points to note that arose during the discussion which are worth developing 
here. These include the emphasis by Carter on the community led approach, seen with 
methodologies such as PHAST, and secondly the role funding plays in all decision making in the field. 
When asked if the guiding diagram presented as the framework process overview covered the 
necessary areas for consideration in decision making, Carter responded with: "One thing I don't see 
on here is funding"
Followed shortly after by:
"Funding has got to go in here, you can have the right answers, but i f  you don't have the money 
then..."
Note, this statement was not concluded, but it can logically be inferred that it is meant to indicate 
that without funding, a program of longer-term development cannot be implemented. An additional 
interesting point made in relation to all factors suggests that time could be another issue:
"One o f the things with emergency characteristics is how things change, and how, especially when 
you come in on the second rotation, all these decisions are made based on the first week and you 
inherit this system that was perfect fo r that first week".
Considering a second rotation is likely to come in after 3 to 6 months, this statement gives 
importance to the development of the situation with time, and the need for constant monitoring. 
This neatly links to the issues arising from lack of monitoring of the river system in the Ayeyarwady 
Delta and the impact it had on the Dry Season Water distribution operation (Steele, Man and Sender 
2009).
The final point to be discussed as a result of the feedback received from Carter was the role of the 
framework with community-led methodologies such as PHAST and HAP. It appeared to be the 
assumption, as it was initially with the author, that a framework that facilitated the selection of 
appropriate community water supply solutions would not be compatible with a community led 
approach. However, as was determined through experience as the Water and Sanitation Technical 
Manager with Merlin in Myanmar, the framework can be applied simultaneously and indeed 
promote a community-led process. This conclusion can also be inferred from a comment given by 
Carter:
"If you're honest with them, and your honest about your budget, then you can generally give them 
what they want, but i f  you don't then what you had in mind is never going to work"
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It was concluded from experience in Myanmar that, even though the PHAST methodology was used, 
it was necessary to inform the community what Merlin were capable of implementing, and then 
entering into discussion as to what would be the most appropriate. This comment by Carter confirms 
exactly that conclusion, showing that even though a community led approach is used, it needs to be 
tempered by a number of different factors, including: funding, agency technical and logistical 
capacity, political guidance and a number of other issues, which are included in the framework.
It is suggested then, that though feedback from Carter was not initially supportive of the framework 
approach or its content, in fact it fits neatly with the approach used by the IFRC and is entirely 
applicable in a post-emergency situation as guidance for longer term water supply decision making.
Reference: Carter, W., (2008). Review and Comment on Developed Guidance Framework. Water and 
Sanitation Officer, IFRC [Interview] Geneva (Personal Communication, 4th December 2008)
11.2.3. ICRC: Ikhtiyar Aslanov — 4th December 2008
Ikhtiyar Aslanov has had considerable experience in water and sanitation in emergencies with the 
International Committee of the Red Cross. With previous experience in the Balkans and Chechnya, 
his most recent position was as Head of Water Assistance Programme in Sudan, covering both the 
Darfur crisis, and South Sudan. Aslanov was interviewed at the ICRC headquarters in Geneva on the 
4th of December 2008. Due to a poor recording at the time, it was not possible to insert specific 
comments from the interview. However, from notes and careful assessment of the recorded 
interview, it is seen that Ikhtiyar Aslanov provided valuable feedback.
The ICRC has a specific mandate that means the agency focuses on conflict situations. This means 
that invariably the circumstances surrounding their work are highly complex and they are faced with 
a great deal of uncertainty on a daily basis in all decision making. It was expected that under such 
circumstances, comments from ICRC staff would highlight certain issues that would not have as 
much influence in situations where violence was not as universal. This was not necessarily the 
feedback received.
One particular aspect highlighted by the discussion was the chronic nature of violence-based 
emergencies, as seen with the current situations in Darfur and N. Uganda:
"The thinking o f the emergency and issues that follow; the thing is the notion o f emergency; you talk 
about 6 months, but in Darfur? So I think that the notion is sometimes misleading"
This brings in a new consideration that was noted as a result of the N. Uganda IRA case-study; 
emergencies are extendable and though a situation is most definitely still in a relief phase, it is in
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essence stabilised. The systems put in place may be operating for years, and needs to be capable of 
lasting. This thinking leads to the emphasis of two comments:
"May be a particular component or context, but I think Indian or Chinese technology is quite good. If 
there were big drawbacks in terms o f quality issues, then ok, but otherwise..."
The emphasis is that traditionally emergency systems use European developed parts and 
components in situations where spares are not available. Conversely Indian and Chinese 
components are often readily available and are well known by local communities. It is an indication 
of the need for appropriate technology, not just from the point of view of type of system, but also 
considering sources of spares and compatibility with locally available materials.
The second comment the issue of system longevity highlights is the socio-economic aspect of life 
under such circumstances.
"In emergencies there are two types, one when people are coming to a new site, where you have to 
set up the camp and the second is a host community, where they are coming to a community"
If a population descends on a host community, then a number of issues arise, including the strength 
of existing infrastructure and authority to cope. Whilst during the emergency these local systems 
may be supported by the agency, on departure there is a very real risk of social collapse:
"For three years we ran one program to train local people to go and repair [hand pumps] and provide 
money to buy spares. At the end o f three years we look, we handover to other local NGOs and the 
program collapsed. They were not able or capable o f running the program. The community were not 
able to cover the cost o f the operation as it was not designed fo r the local standards [conditions]".
What this comment illustrates is that the term 'appropriate' needs to apply to the wider picture, and 
address all the salient factors and not just meet the technical requirements. For this Aslanov 
emphasised community participation at all stages of a program, including government and 
community level social structures. For instance, in a host-community situation, the willingness to pay 
is determined by the host community. The agency will find itself in a difficult situation if it is 
expecting to provide free service to I DPs yet is asking a host community to pay on the understanding 
that they have not been affected. Rather it was suggested that the host community should 
determine who is paying, even if it goes against the nature of emergency relief: "I think that i f  local 
structures [and] local authorities are not strengthened, it's really hard"
With respect to the framework, an additional aspect to semi-permanent stabilised situations is the 
framework applicability. In essence, the discussion concluded that the framework is entirely 
applicable in a stabilised, but still definitively a relief phase. When asked if the process illustrated by
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the framework overview diagram was applicable at the end of the emergency as a situation moves 
into development, the response was:
"Yes, and even before, even before, already at two weeks you are thinking about the longer-term"
The use of the phrase "longer-term" is an interesting one, as it can suggest long-term, but may also 
apply to a period anywhere from months to years, given the surrounding circumstances. This 
suggests, in much the same way as Carter picked up on the changeability of factors as a situation 
develops, the time aspect of an emergency response. Essentially what Aslanov is suggesting is that 
the framework could provide a rapid tool for determining a solution that will last a number of years 
in a stable emergency situation, but yet can also be applied to identify long-term sustainable 
solutions. The difference in each application is not the factors considered, but rather the weighting 
given to each factor. As could be seen with the comment concerning the three year program, in this 
situation the program was successful for three years, whilst the agency was involved. This situation 
was essentially a stabilised relief phase. However, when the circumstances changed, the program 
was no longer appropriate. It would be difficult for the framework to inherently adapt to such 
variability; rather it would lie with the user to reapply the framework method with a different 
emphasis on particular aspects and factors.
It is suggested that each transfer point in such an emergency response will affect the influence of 
specific factors. In all emergency responses, for a time the recipients are likely to be dependent on 
the agency support. With a chronic, long-term situation such as an ongoing conflict, beneficiaries can 
become dependent or used to this support, "once you have established a standard, when you want 
to take it  back..." you meet resistance.
When talking about a specific situation in Chad with a motorised system "they have a huge problem 
with cost to run this motorised system, so now they are trying to install different options, but people 
have slowly changed their habits and now they want to switch back and they are trying to introduce 
hand pumps and they are meeting resistance".
Under such circumstances, the fact that the recipient population have got used to, and like, using a 
piped supply with taps indicates that a return to hand-pumps may not be appropriate, despite being 
more economically viable. This is emphasised by initiatives such as HAP, where it is seen that the 
service provider has a responsibility to meet the desires, and not just the needs of the beneficiaries. 
This in itself is a justification for the inclusion of the community in decision making.
With respect to the process presented by the framework, the response by Aslanov was generally 
good. It was expressed that there was a definite need and the process presented a logical method. 
The categorisation of options based on water source and community made sense, however there
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was concern that by categorising, there was the potential to..."lose diversity o f options". Rather than 
use an iterative process, as presented in the framework at the time of the meeting, it would be 
better to have an interactive process, whereby the user ranks the importance of factor 
consideration, rather than the process. This suggestion was then that the factor analysis should yield 
a set of 'dictating circumstances' which can be directly compared with the options to produce a 
judgement. This is a move away from a step-by-step process whereby the water source is considered 
first, followed by the community characteristics, etc. Rather all the factors are assessed and then the 
conclusions combined to produce a holistic view of the situation before considering specific 
solutions. This links in with feedback from Sherlock, and also the experience of decision making in 
Myanmar.
Reference: Aslanov, I., (2008). Review and Comment on Developed Guidance Framework fo r Post- 
Emergency Water Supply. [Interview] Civil Engineer, Head of Sector, ICRC, Geneva. (Personal 
Communication, 4th December 2008).
11.2.4. UNHCR: Dinesh Shrestha, Nicholas Wilson and Carmen Paradiso -  5th 
December 2008
Dinesh Shrestha was a Senior Water and Sanitation Advisor. Nick Wilson was a Water and Sanitation 
Advisor, and Carmen Paradiso was the UNHCR Water and Sanitation Consultant for the WASH 
Cluster Technical Support Service Initiative. The combined experience represented by the discussion 
group offered a unique and valuable opportunity to get significant feedback on the framework. The 
meeting took place at the UNHCR head quarters in Geneva on the 5th December 2008. A large 
amount of feedback was given through the discussion covering a wide range of issues covering the 
format, content and application of the framework.
Comments on the content of the framework are addressed first. Whilst the general feedback 
indicated that the package was good, there were a few comments indicating that specific points had 
been missed. Most of these concerned the Community Characteristics. It was questioned whether, 
when assessing the community for technical and economic factors, there was the assumption that 
the community were a homogenous group.
"I'm more thinking about the group and people not wanting to share water...! think it would be 
mostly a political and economic aspect" (Paradiso)
"There'll be minority or marginalised [groups]" (Wilson)
This suggests that within the community there may be groups that are not given access to the same 
services, or have the same voice in the community to allow decision making to meet their needs.
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Paradiso specifically referred to the Caste system in India. As yet this is not included in the 
assessment of the community, but it would be possible to identify it as an issue to include. To a 
certain extent the responsibility to include this factor would lie with the user, however, it was 
correctly indicated that such issues should be identified within the framework.
The technical ability, both now and in the future was also brought into the discussion. Initial 
comments referred to indicators for determining community technical capacity at the time of 
application.
"There are some rural communities that have no technology, as such, but there are other 
communities that have technology around irrigation pumps and tractors, who have a high level of 
ability at keeping things going" (Wilson).
This suggests that a community with a level of technical capacity in a different area could have skills 
that are transferrable to a water supply system. This comment was followed by:
"Firstly it's how long you've got the investment in the community, so i f  you went somewhere like 
Nyabwishongwezi...and said this is what we're going to do and done it and left, it  wouldn't have 
survived. It's only because there is an investment over a number o f years that meant people in the 
community could be trained" (Wilson).
There are two points to make on this comment. Firstly it suggests that there is a community capacity 
to be trained, which is likely to be a difficult characteristic to determine. Secondly this comment 
points to the agency program and its duration. The emphasis is that if the programme is to run for a 
significant period of time, then it is more likely to succeed, however, a rapid, 'emergency-style' 
development is likely to lead to a collapse of the program after the agency has departed. This is 
more of an agency specific characteristic, but indicates that if the time period is shorter, then the 
solution should be simpler and require less essential training.
Following on from the technical aspect of the community, it was suggested that another aspect of 
the community capacity to operate different systems would be the availability of consumables. To a 
certain extent this is already included in the framework, but can be clarified; if consumables are 
available then it is likely that there is some knowledge of their use, and there will be fewer issues 
associated with cost and supply.
The final comment concerning the assessment of the community for specific characteristics 
concerned the implications of health compromised groups.
"One thing that Tm missing is the health basis o f the community. You have the essential 
infrastructure and so I guess that includes the health facilities, but in a post-emergency
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community...often have a problem with nutrition, HIV/AIDS prevalence, I think that might then have 
an impact on the quality o f water that you would want to be able to provide" (Paradiso)
"This is the water source you have available and yet now it's the quality you want to provide and that 
depends on economic viability, income status" (Paradiso)
To a certain extent this links with the community being a homogenous group, but the emphasis is on 
how you select the required product quality and the necessary system to achieve it. The comments 
recommend that the existing health basis of the community should be included in this decision as 
groups such as immune-compromised HIV/AIDS groups are likely to need a higher quality water. As 
yet this point is not included in the framework, but would be relatively easy to do so. The discussion 
however takes the issue further to the question of National Standards:
"I would also put it to the extent o f the whole issue surrounding governance and standards. So you 
might want to look at how you set the standards; how the government in that area have set the 
standards. So what you are looking fo r is the setting o f standards based on the national standard, 
which could look to the health basis o f a population and a whole range of things" (Wilson)
The required standard of the product water is a completely accepted issue, and is a significant factor 
in the determination of appropriate technology. However, this leads on to the judgement that must 
be made by the user in the field in compromising between what is needed to achieve a particular 
quality and what is affordable and practicable in the given situation. This issue is acknowledged with:
"You could be working in an area where you could have fluoride, not extremely high, but above the 
minimum and therefore do you invest in an extremely expensive plant to remove the fluoride or do 
you accept it?" (Wilson).
This can only ever be a judgement made by the user, and guidance on such evaluation of factors 
cannot be provided by the framework. However, this neatly highlights the importance and aim of 
the framework, which is to ensure the decision-maker does evaluate the importance of different 
influencing factors and reaches a logical conclusion given the specific, salient, situational factors.
It was suggested that it may be a good idea to include "Capital Replacement Costs' as a factor in the 
technical criteria associated with the Table of Options comparison.
" if we are going into sustainability issues, we are getting into cost recovery and capital expenditure, 
so it would be good if, even though it is an imperfect science, there was some aspect of it  that could 
look more into the capital expenditure costs" (Wilson)
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"It's also to do with, at some point, on probably all o f these, at some point you are going to may be 
need another, a further, whack o f investment to replace some items. So less about day-to-day 
maintenance and operation, but more about your capital replacement costs" (Wilson)
This point emphasises again importance of considering the long term impact, and not just the 
immediate factors.
"For instance, slow sand filters, I don't know how often, say every ten years you may need to replace 
a significant amount o f sand. So that will have, I would say that's more capital replacement. So then 
the community will need to have the money in place to do that or there might be a local micro­
financing banking system, the sort o f stuff that operates at the village level that would allow them 
to" (Wilson).
In argument against this it was noted that you cannot predict the lifetime use of the system and all 
the factors that may influence the longevity of specific components. However, it is likely that some 
indication of lifespan or durability can be given, which combined with initial capital expenditure will 
influence decision making. As an example of how this may impact decision making, these comments 
were followed by how such thinking may have affected decision making in Nyabwishongwezi.
"At that time, there were loads and loads o f systems, or had been, that relied on pumps, which 
Nyabwishongwezi did, and i f  you had based it on previous experience with pumps you would've never 
have built the pumps, because 90% o f the systems in Rwanda failed because there wasn't the 
maintenance" (Wilson).
In fairness, the pumps at the Nyabwishongwezi works lasted for approximately 10 years before 
needing replacement, however, the underlying theme of the comment holds true; at some point in 
the future the system will need a significant overhaul and if there is not the financial capacity to do 
so, the system will fail and not be repaired.
This final comment also leads the discussion neatly onto the framework layout and use. It should be 
noted that the interviewees gained much of their knowledge in the field and experience tends to 
hold sway over technical qualifications. The comments concerning the use of pumps in Rwanda are a 
subtle suggestion that experience still counts for something over a checklist. It is the view of the 
author that this is to a certain extent an entirely valid belief and that it should be apparent in the 
framework. Whilst attempting to ensure a complete view of all salient factors, the process also 
needs to maintain a high level of the intuitive nature of field based work. This is to ensure that a 
holistic view is achieved of all the factors, but also allows the user to determine a compromise 
between science-based influences, such as required product quality against national standards, with 
highly subjective factors such as cultural issues. Such thinking has arisen from a combination of
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author experience from case-studies and through discussion with various interviews with individuals 
operating in the humanitarian field. There were a number of comments from the current discussion 
that supported this stance.
"At the time when they were talking about Nyabwishongwezi, they were building loads o f houses 
with corrugated roofs, in an area where there was rainfall. So it's the ability o f all this and your flow  
diagram to come up with two solutions or three solutions". "Surface water may be the most obvious 
source, but rainwater gives you a supplementary source also fo r washing and other activities". 
(Wilson)
"I think one o f the issues with these things is the flow  diagrams like this. This came out when the 
WEDC yellow book [Emergency Water Sources, House and Reed, 1997] came out. What I found I did 
with the yellow book from WEDC was ignore the flow diagram and go to the things at the back, 
because as an individual was doing lots o f flow  diagrams by reflex; I already did the flow diagram in 
my own head. So I think flow  diagrams are sort o f useful tools fo r areas where you are less certain or 
you've less experience because then it's an aid memoir. Now with some flow  diagrams I think they 
are useful because the do make you stop and think. So they are a check on what you do instinctively" 
(Wilson).
The final topic of conversation as part of the discussion related to the potential application of 
framework. One of the first comments tied in with comments from both Aslanov and Sherlock:
"I wouldn't make a distinction between emergency and development" (Wilson)
Though a fairly ambiguous statement it suggests that such a process could be applied at any time 
after the event.
It was also suggested that the framework could be useful when in discussion with local or regional 
government and attempting to convince individuals of the validity of a specific solution. The logical 
nature of the process would help to illustrate the needs for certain options.
"This can play an important role in helping to convince local or national government in decision­
making. Ultimately they will have to work with them, no matter which agency it  is and they need to 
be convinced in the long run anyway, so I think that is quite key as well" (Paradiso).
The concern of a top down approach in using the framework as opposed to community-led 
methodologies was brought up by Shrestha, paralleling concerns from Carter. This indicates that 
there needs to be mentioned how the framework can be applied in conjunction with a community- 
led approach. When asked as to when it would be normal to approach a community over such 
issues, the response was that it would be entirely based on the specific situation.
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It was also recommended that the framework include a number of worked examples as a good 
means of illustrating how the framework can be applied in a number of different situations. The 
logical means of doing this is to apply the framework to each of the case-studies used in the 
development and presenting them as part of an appendix to the framework. For product 
development purposes examples are perhaps an importance aspect to include.
Overall the response to the framework was, however, positive.
"I have not seen any sort o f method or descriptive mechanism or system that has been developed fo r  
this issue" (Shrestha)
"I can see that these two would be useful fo r the comparison between different technologies" 
(Wilson)
"I think that is actually quite good" (Paradiso)
Reference: Shrestha, D., Wilson, N., & Paradiso, C, (2008). Review and Comment on Developed 
Guidance Framework, UNHCR and WASH Cluster Technical Support Service Initiative [Meeting] 
UNHCR, Geneva (Personal Communication, 5th December 2008)
11.2.5. Oxfam GB: Rick Bauer, John Howard, Jola Miziniak, Singe Day and Laura 
Holland — 17th September 2008
This meeting was held at the Oxfam GB headquarters at Oxford on the 17th September 2008. It had 
the dual purpose of presenting and receiving comment on the framework and also to discuss the 
potential for a third field based case-study opportunity with Oxfam. Three copies of the framework 
were distributed; one each to Jola Miziniak, Singe Day and Laura Holland, all of who were field based 
WatSan Engineers who had returned to the UK in between contracts. All three were contacted on a 
regular basis over a period of 3 months after they received a copy. Singe Day responded on two 
occasions, however, both responses were confirmation that he would provide comment, but on 
neither occasion was feedback forthcoming. Of the three copies distributed, comments were 
received from Jola Miziniak only. The nature of the response is disappointing, but entirely indicative 
of field based humanitarian staff with heavy workloads.
The following are comments from Miziniak provided via email received on the 7th October 2008 
when she had moved to the British Red Cross. The comments are discussed below, but focus 
primarily on the framework format.
"Generally the background/guidance information was very useful to have in one place".
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I think the methodology fo r selection was a touch long winded making me flip backwards and 
forwards when making the selection."
This suggests that the data collection and evaluation process could be shortened. It may be a better 
option to have a short, brief version up front, with additional supporting information included as an 
attachment or appendix. This would allow a user to use as much, or as little of the process as 
necessary, but provided there were sufficient factors identified in the shorter version, it would still 
represent a complete and logical process.
"I would suggest that as not all engineers have a scientific background therefore the section 
regarding chemical behaviour and changes as a result o f natural events would come in useful as a 
pre-assessment tool".
It is identified here that, though WatSan staff may have WASH experience and understanding, they 
will not necessarily be in a position to understand the impact of certain situational factors, especially 
relating to the nature of the water source. This is an important point to note from two aspects. 
Firstly it is support for the guidance framework, and indicates an important role that it can play in 
decision-making. Additionally, the comment suggests that the framework sufficiently covers the 
issues associated with this area. However, as the following comment suggests, the approach to 
factor consideration could perhaps be adjusted.
"In my opinion, the following sequence would make people consider their environment enabling 
them to view and make their assessment with greater understanding:
1. Type of events/natural hazards (pg.20) goes first after the introductory notes,
2. Water source analysis (pg. 13),
3. Assessment sheet,
4. Source, abstraction, treatment options (pg.26),
5. Treatment options (pg.29-33). "
This comment suggests a different approach to the method of assessment of a situation based on 
opinion, which is likely to have been developed based on personal experience. Therefore, it may well 
be that this could change for another user, suggesting that there needs to be a greater flexibility in 
the approach. The aim of the framework is primarily to ensure all salient factors are considered, but 
it is entirely possible that different factors will change in importance and hence it should be possible 
to weight them differently.
"pg. 5 - Td include elevation"
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This comment refers to recorded data in the original 'process selection form' as presented in Section 
9. There is no indication as to whether the comment refers to the elevation of the source, or the 
location of the emergency. It is suggested that the elevation of the source in relation to the 
community would be of greater value.
"pg 6 - I'd include hygiene behaviour/awareness as this contributed greatly to peoples general 
understanding, knowledge and behaviour towards how capable they would be in implementing 
something more sophisticated or even ensure regular maintenance of simpler techniques".
As part of the community assessment, an effort is made to obtain information concerning the 
economic and technical capacity of the population. Hygiene awareness is a significant component of 
WASH and prevention of water-related disease transmission. This comment is entirely valid and 
highlights a greater gap in the framework. Knowledge of the community current hygiene behaviours, 
both personal and relating to the collection and storage of water could provide valuable information 
as to the understanding of a community towards water treatment and supply. However, beyond 
this, there is the potential that the most appropriate solution is not engineering, but rather 
behavioural changing.
"On the same page, the technical expertise I would list types of technical knowledge - masons, 
carpenters, pump repair, mechanics, etc as that will also make a difference and determine 
capacity/training needs".
"pg. 7 under political influence perhaps this would be a good point to put in existing governmental 
recommended systems/techniques (as this can really broaden or lim it your choices)"
"Also in relation to the above list available parts in country (i.e. fo r specific pumps)
This would heavily link into the economic status and affordability fo r the community as described on
These all represent additional information that can go into the assessment process and provide 
more information concerning the appropriateness of the different options. The comments from 
Miziniak are focused on issues identified from the framework document without discussion with the 
Author. It was not possible to expand on comments made. They do however link with comments 
from other contributors, indicating a common thread, including: the political environment, available 
spares and consumables and surrounding industry that may indicate an inherent technical capacity.
Reference: Bauer, R., Howard, J., Miziniak, J., Singe, D., & Holland, L, (2008). Presentation and 
Discussion o f Developed Guidance Framework. Humanitarian Department [Meeting] Oxfam GB, 
Oxford, (Personal Communication, 17th September 2008)
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Reference: Miziniak, J., (2008). Review and comments on developed guidance framework. Regional 
Support Officer, British Red Cross [Email Communication] (Personal Communication, 7th October 
2008)
11.3. DISCUSSION OF COMMENTS
It is suggested that the comments provided by all parties confirms the gap in services and knowledge 
in the transfer from the emergency to a development setting. In addition all comments indicate that 
the framework may offer a method of, to some extent, bridging this gap, with the exception of 
Carter from the IFRC. Feedback from the IFRC indicated that the framework was viewed as a shorter 
term solution to a long term issue with an agency led approach. As such, it would fail to meet the 
demands of selecting a sustainable long-term solution, but rather be a continuation of the rapid- 
development process that has been followed thus far. It is felt that a different opinion was held as to 
the current success of the engineering solutions implemented in the post-emergency programs. By 
contrast the approach by the thesis has been the belief that there have been too many post­
emergency developments that have assumed an encompassing knowledge base including both 
situational factors and available options. This was seen with the approach to longer-term solutions in 
Ethiopia with Oxfam and the incoherent efforts by the relief agencies in N. Uganda. However, it is 
acknowledged that when compared to the IFRC GWSI program (IFRC 2004) the framework offers a 
more rapid approach to option consideration. Carter indicated that over a three year program, the 
entire first year would be focused on hygiene promotion and community participation. Whilst likely 
to be more successful in achieving a community driven project, such commitment is unlikely to be 
practical in the given approach to post-emergency development by relief agencies and donors alike. 
In this case it is suggested that the IFRC are capable of achieving such long term commitment to a 
single project, as a result of in-country Red-Cross societies and a relatively independent approach to 
donor funding.
What was not acknowledged by Carter, but was identified by the rest, was the robustness of the 
framework, not only in approach, but in timing of application within the emergency to development 
cycle. Each Contributor represented a different agency and brought a unique wealth of experience 
to the discussion. It was highly supportive to find that many of the comments suggested the 
framework had a widespread application with time and situation. The issue of application with a 
community-led approach was noted on two occasions and Carter and Dinesh both queried whether 
it would be possible to use it with a method like PHAST. The experience from Myanmar has 
convinced the Author that the framework is entirely applicable in such circumstances. Indeed, the
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Myanmar experience, combined with comments from Carter suggest that it could be beneficial in 
helping communities identify benefits and limitations of the different available options.
It was interesting to note that there was a degree of consistency between comments relating to the 
time of application of the framework. Each Contributor who commented on the potential timing for 
application related it to their particular focus, thus comments from Aslanov related to drawn-out 
conflict situations, where as those from the UNHCR meeting merely indicated that such a tool could 
be used at all stages in an emergency situation. Perhaps the comments with the most potential were 
from Sherlock discussing the role of the Early Cluster in development. These suggested that it could 
be adopted as a standards approach to process selection. This is perhaps unlikely in its current state, 
but it suggests that Sherlock felt the framework had a significant potential.
There were a few comments that indicated the need for greater content or readjustment of the 
factors included. Miziniak, Sherlock, Wilson and Paradiso all made recommendations as to additional 
factors that could be included and how the process of factor consideration should be presented. 
Perhaps the most influential of these comments is from Sherlock who strongly suggested that there 
should be greater emphasis on the political influence in a situation. This was supported by a brief 
comment by Miziniak on politically sanctioned solutions.
Each comment has behind it a wealth of experience and as individuals; each contributor is providing 
a unique opinion. Each user would approach the process of consideration from a different angle, 
giving greater or lesser attention to particular factors in a given situation. What can be drawn from 
these comments, and is supported by the case-studies, is that each situation is likely to call for a 
unique approach, where different circumstances may take precedence. The framework should not 
attempt to pre-empt a situation, but rather provide enough flexibility whilst maintaining content to 
ensure that all factors are considered. This would suggest a move away from flow charts and 
checklists, and a focus on assisting the user in identifying all the potential influences such that they 
can be sufficiently evaluated for impact on decision making.
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12. MODIFICATIONS MADE TO THE FRAMEWORK AS A 
RESULT OF FIELD TRIAL AND REVIEW
12.1. INTRODUCTION
The developed guidance framework, presented in Section 9, went through a rigorous trial process to 
evaluate its use as a practical tool and verify its content. It was tested in the field during the recovery 
phase after Cyclone Nargis in the Ayeyarwady Delta in Myanmar. Furthermore, it was critically 
reviewed by experts in the humanitarian field with extensive experience. The outcome of this 
evaluation process has been the validation of the developed guidance framework as a tool to 
support decision making for the identification of appropriate water treatment and supply 
processes for use in post-emergency situations.
The comments and experience pointed to a number of modifications that would improve the 
framework. The suggestions were considered and modifications were made to the framework. The 
final version is presented in Appendix A. This section briefly describes the modifications made to the 
final framework, based on the outcomes the field trial and feedback from humanitarian experts.
12.2. FRAMEWORK MODIFICATIONS
12.2.1. Modifications from the Outcomes of Field Trial in the Cyclone Nargis Response 
in Myanmar
Approach to Decision Making
The initial framework presented an approach that required each factor to be considered in a step by 
step process in conjunction with the available process to reach a final decision. It was unlikely to be 
suitable for every situation and it was determined that a more holistic approach was necessary. The 
framework was modified to re-organise the approach, as presented in the guiding diagram 
presented in Figure 9.1, and allow greater flexibility in the approach to factor consideration.
Process Selection Form
A process selection form was originally used to provide a means of guiding data collection and 
documenting decision making. It was seen that this was restrictive and inefficient, especially when 
dealing with a number of communities. This form was replaced with a single summary sheet which 
detailed the factors that would influence decision making.
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Framework Size
The original framework document was too large to be practical for field use. As a single document it 
was unlikely to be particularly user friendly. It was necessary to divide the framework into three 
separate parts, each covering a different aspect of the process of factor identification and 
evaluation. Part 1 contains the guidance and tables for rapid process comparison. Part 2 became the 
information that may be needed to support Part 1. This included the substantial analysis of each 
process and tools for data collection and analysis. Part 3 included the summary sheets that could be 
used to document key factors and their influence. Access and use could potentially be made easier 
by presenting it in electronic form, especially as many practitioners now use PDAs.
User Knowledge
The author was the practitioner in the field trial. It was found that the pressure to make rapid 
decisions and the level of knowledge already possessed by the practitioner led to limited use of the 
framework. Rather it was used as a reference document to verify knowledge. This illustrated that the 
framework could be used as a reference document as well as a guidance package. By dividing the 
framework into three parts, the supporting information in Part 2 could be used as a reference 
document without having to use Part 1 or Part 3.
12.2.2. Modifications from the Outcome of Comment and Analysis from Humanitarian 
Experts
The primary outcome from the framework evaluation showed it to be a robust approach with 
considerable application in the recovery of communities in a post-emergency situation. This was a 
highly supportive outcome which, combined with the outcomes of the field trial, proves the 
research hypothesis that the development of the framework would support recovery and could 
reduce the gap between emergency relief and support for development.
Specific modifications were identified that would strengthen the framework as a field tool for 
recovery. It was noted that many of the comments suggested that the importance of certain factors 
could change as the situation develops. It was also suggested that certain factors would dictate as to 
whether it was possible to implement a recovery response or not. Furthermore, these comments 
suggested that the original step-by-step approach to consideration of factors would not be 
universally applicable and should be adjusted. It was determined that there needed to be greater 
flexibility within the framework. This involved the adjustment of layout in conjunction with the 
separation of the framework into three parts as earlier reported. Furthermore, it suggested the 
guiding diagram, as initially presented in Figure 9.1 should be adjusted so that it suggests a more
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holistic approach to consideration of the factors. This emphasised the political environment, which 
included security, to determine whether a response was possible.
It was determined that by implementing this modification, other comments would also be 
addressed. This included comments on the size of the document. It was commented that for field 
use a smaller document was of more benefit. By splitting the framework in to three parts, it would 
be possible to carry the smaller guidance framework for field use, without having carry the more 
substantial supporting information. Additionally, including the guidance framework with the tables 
for process consideration, as in Part 1, a robust document is produced that provides significant 
flexibility in application both within the development of the emergency and in the location of the 
practitioner. In this way it can be used both in the early stages of an emergency response to consider 
the recovery aspect of relief, and during the latter stages to develop a recovery programme.
12.2.3. Overall Framework Modifications
The overall modifications made to the framework focused on layout and approach. Many of these 
adjustments were subtle re-wording, which combined with the modified layout, made it more 
accessible and provide a wider scope for application. The most apparent modifications included:
• The division of the framework into three distinct sections, presented in Volume 2,
• Modification of the approach to factor consideration, as presented in Figure 12.1, and
• Modification of the process selection form into a summary sheet that allows a holistic 
consideration of the identified factors.
The modified guidance framework is presented in Volume 2 of the thesis and represents the final 
framework package developed in this research. The approach to the assessment and evaluation of 
the prevailing conditions in a humanitarian situation, detailed in the framework, allows a holistic 
understanding of the influence of the factors that affect the appropriateness of a water treatment 
and supply systems. The framework supports the recovery of disaster affected communities by 
maximising the use of the agency knowledge and understanding of environment, developed 
through the humanitarian response, for the selection of appropriate post-emergency water supply 
systems for community development. This makes a considerable contribution to the 
understanding of post-emergency environments and expands the academic knowledge and 
approach to decision making in humanitarian situations.
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Figure 12.1. Modified Approach to the Identification and Consideration of Situational Factors as 
presented in the final Framework Package
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13. DISCUSSION
The thesis has been a process of concept development and verification, developing on literature, 
overseas field study and in depth discussion with experienced professionals in the humanitarian field 
and in water utilities. It has culminated in the guidance framework, presented in Appendix A, which 
represents the primary outcome of the research. This discussion evaluates the development of the 
framework. The fundamental thesis concepts are re-examined with the experience of three years of 
research, along with a considered evaluation of the research methods and consideration of the 
framework validity. The benefits and limitations of the framework are reviewed and compared with 
the aims and objectives of the research. Finally the future of the framework is considered to identify 
avenues for further development and application.
13.1. THE VALIDITY OF THE THESIS
The thesis is based on two concepts, which form the fundamental research argument. The first 
argues that there is a gap in the humanitarian services as a situation moves from an relief to 
development. This seen in Myanmar and was confirmed by humanitarian staff (Carter 2008, Leblanc 
2008). This is followed by the belief that the recovering community offers an opportunity for the 
long-term sustainable development of an appropriate water supply solution. It was seen in 
Myanmar, Ethiopia and Uganda, that the relief agency is in a position to guide communities in 
recovery. Examples, such as the development of the Nyabwishongwezi works in Rwanda, (Clarke, et 
al. 2004) illustrate the potential for post-emergency development. This is constrained by the lack of 
guidance for decision making of appropriate water supply solutions for long term applications in 
the post- emergency environment. None of the research gave any indication that there existed 
significant guidance for decision making in this area. This was further supported by comments from 
Palaniappan et a i (2008) in a review of WASH related resources.
It is concluded then that the thesis hypothesis remains valid for the development of a support tool 
for decision making, which considers salient factors for long term sustainable water supply 
solutions in the post-emergency environment. Furthermore a significant contribution would be 
made with the development of a logical, justified and repeatable process, allowing a holistic view of 
the issues present in the post-emergency situation.
13.1.1. The Gap in Humanitarian Services: support of post-emergency communities
The traditional view of the transformation from emergency to development describes a series of 
stages, progressing from relief to rehabilitation to development. Various authors described it as a
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three, four or five stage process with relatively well defined boundaries limited by time, funding and 
situational characteristics (Burkeholder and Toole 1995, Kirby, et al. 1997, PAHO 1982, Wisner and 
Adams 2002). In harmony with this classical view was the general categorisation of humanitarian 
organisations as 'relief or 'development' orientated; development would follow from relief, with an 
associated change in programmes, staff and funding (Bastable 2007, Carter 2008, Leblanc 2008). As 
discussed by Brandt (1997), the juxtaposition of relief and development can lead to complications in 
the approach of each sector to the other. It is perhaps obvious then that given this categorisation 
and the changes in staff and resources, there would be differences in approach and thinking 
between humanitarian and development programmes. A gap in knowledge and understanding in the 
transfer of responsibility in the post-emergency situation is therefore apparent, and perhaps 
inevitable.
13.1.2. The Potential for the Promotion of Development in a Post-Emergency Situation 
with an ‘Emergency’ Approach
It was originally argued that the post-emergency community offered potential for long-term 
development and that a relief agency could use knowledge developed during the relief response 
achieve an appropriate solution for water supply. Indeed, a moral obligation was thrown at the 
agencies to take on responsibility for implementing DRR activities. Support was taken from the 
comments of Blaike et ol. (2003) who described the living conditions of some vulnerable or 
marginalised groups as comparable to a humanitarian disaster. It is suggested now that this early, 
idealistic view did not consider the shift in thinking behind humanitarian aid over the last decade. 
Brandt (1997) recognised that, in the wake of complex situations including Rwanda, Bosnia and 
Somalia, the traditional approach to relief was no longer sufficient for aid provision. This was echoed 
by Aslanov (2008) when discussing the complexities of aid provision in the Sudan, where security 
and political issues led to a prolonged and unstable environment. These were supported by 
experience from Northern Uganda and indicated opposition to an agency-led development initiative. 
Rather, it was concluded that there was benefit in a developmental style approach to relief, 
especially in long-term or chronic emergency situations. Communities play a much greater role in 
determining their own future in development work (Cairncross and Feachem 2000). This suggests a 
greater participation by communities in planning, implementing and maintaining systems during 
relief. Brandt (1997) referred to this approach as 'Developmental Relief. It goes beyond the complex 
or chronic situation and is advantageous in the traditional emergency response. Myanmar was a 
traditional natural disaster, and despite political complications, it remained relatively 
straightforward in terms of population needs and emergency response. Whilst relief is likely to 
remain 'agency-led', rapid stabilisation allows thinking to move quickly towards the longer term.
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Given the scale of water-related issues globally, and the commitment to the Millennium 
Development Goal 7, Target 3, "to halve, by 2015, the proportion o f the population without 
sustainable access to safe drinking water and basic sanitation", it is argued that any opportunity for 
sustainable development should be taken. It has become apparent that an early initiative can see 
the community spear-head a developmental-style recovery. Caution is recommended when 
confronted by agency-led initiatives, as was originally suggested in the rationale for the thesis 
research, as without community participation, there may not be the motivation to support a 
recovery initiative.
13.1.3. The Need for Guidance
Given the discussion thus far, it is logical to argue that recovery initiatives should be considered and 
justifiable and should not mimic the relief. To achieve this, a more holistic, logical approach is 
needed, with a move away from reliance on intuitive decision making. It was apparent from Ethiopia 
that current practices can give greater emphasis to agency specific constraints, without sufficient 
attention to environmental or social considerations. Research in N. Uganda, Ethiopia and Myanmar 
confirmed that there is a significant need for a logical and justifiable approach to decision making; a 
conclusion supported by comments from contributors working in the relief industry (Bastable 2007, 
Fergusson 2008, Goodfellow 2007, van den Noortgate 2006, Sherlock 2008). The thesis rationale has 
not changed and there remains a need for guidance in post-emergency recovery.
13.1.4. The absence of Guidance for Decision Makers in the Post-Emergency 
Environment
It was established through the literature review that there is little published information on 
emergency and post-emergency conditions and, based on an extensive literature review it was 
concluded that there was no tool for the support of decision making that links situational factors 
directly with potential water treatment and supply options. There have been no significant 
publications over the research period, which contribute to the identified gap. This is supported by a 
recent review of 120 support tools for WASH related decision-making by Palaniappan et al. (2008), 
which did not identify any significant resource that was not reviewed as part of this research. The 
concluding remarks by the review indicate that an ideal support tool for WASH would require the 
combined input from a number of stakeholders and represent a "significant challenge". The scope 
recommended goes far beyond the capacity of this research, including "a comprehensive and 
ongoing dissemination and support system, including regional workshops; on-call technical support 
teams; and long-term support fo r on-the-ground experts, including financing, community, and 
technical support". In support of this research, the tool recommended by Palaniappan et al. (2008)
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covers water, sanitation and hygiene related activities. It is suggested that the tool put forward as 
part of this thesis is sufficient as an aid to support decision making in water supply consideration, 
and although aspects such as technical support services and regional workshops would be beneficial 
for an implemented tool, it goes beyond that which is needed for research purposes only.
It remains valid then that there has been no significant contribution to the area of factor 
consideration for decision making in the identification of water treatment and supply options for 
recovering communities in a post-emergency environment.
13.2. ANALYSIS OF THE FRAMEWORK DEVELOPMENT PROCESS
The purpose of the research was to develop a method to support decision makers in the 
identification of appropriate water supply options for post-emergency communities. The feedback 
from contributors to the research suggests that the developed framework meets the needs of 
decision makers in post-emergency situations. The development process is examined here to 
evaluate the validity of the guidance framework.
13.2.1. Criteria for Framework Development
The ultimate purpose of the framework was to support the field practitioner in the identification of 
all factors present in a situation that should be considered in decision making. To do this, it had to 
not only recognise the conditions under which decisions may be made, but also understand what the 
field practitioner needs to make an informed decision. It had to acknowledge the uncertainty 
present in emergency situations (Steele and Clarke 2008a), and understand the way relief agencies 
operate in a 'needs driven' intervention (Aslanov 2008, Sherlock 2008b). Furthermore it had to 
recognise the changeability of situations and allow for the significance of factors to change with time 
(Weatherill and Dorion 2007). With this in mind, it was determined that the framework should be 
simple and rapid to use, providing salient, informative, and concise guidance with a high degree of 
flexibility in application.
It had to be recognised what the framework was not, as well. It was not a tool to yield the correct 
solution in each situation. The provision of definitive guidance was not possible as it would require 
pre-determined factor relevance, which could lead to confusion if unforeseen circumstances arose. 
Decision making had to remain with the practitioner and supported by a logical, yet highly flexible 
procedure to systematically analyse a situation with respect to the available options.
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13.2.2. Research Methods
Research methods were need that would complement the development of the framework and 
would not compromise the integrity of the thesis. The research needed sufficient scope, breadth and 
depth to ensure the guidance framework was logical and justifiable. The research was unlikely to 
follow the pattern of an experimental project; a set of defining experimental procedures to produce 
conclusive results was not possible. Neither would it be a literature based research project be 
satisfactory as, with insufficient literature available, a reinterpretation of existing literature would 
not represent a contribution to knowledge. It was determined that the existing knowledge base 
would need to be expanded with external data sources, with research in three key areas, including:
1. Investigation of current humanitarian and post-emergency situations,
2. Elicitation of opinion from experts in the humanitarian field, and
3. Elicitation of technical, process and operational knowledge of water treatment and supply 
processes.
It was decided that significant periods of field based research would be needed, with the author 
spending time overseas. Under such circumstances, variable control would be difficult, and it was 
determined that a case-study approach would be used. The bulk of current information was 
predicted to reside with experienced staff. Initially it was decided that data would be collected 
through a combination of interviews and questionnaires, but the latter was eventually dropped.
Interviews represented a key data collection method and have been used to good effect, to provide 
valuable insight into the variability and uncertainty of circumstances in humanitarian situations. A 
complete list of interviewees is included in the appendix. Interviews were recorded, with permission, 
to achieve more accurate interpretation of comments at a later date, and allowed a more detailed 
exploration of comments during the interview. However, it became apparent that the tool used for 
recording was not always capable of picking up quieter voices. Limited note taking during the 
interview and reliance on recorded interviews meant that comments were inevitably missed.
Questionnaires were initially seen as a rapid means of obtaining widespread opinion on a number of 
issues. However, the practicalities of implementing questionnaires showed them to be a non­
efficient method of canvassing opinions from a population who live and work globally. Only one 
questionnaire was attempted, which was distributed to participants over a 3 month period in 2007. 
Four individuals completed it, all during discussion with the Author. Participants were approached 
individually through visits to agency headquarters in Europe, and at the inter-agency conference on 
Cholera, held in Delft in May 2007. It is recognised that this constitutes a limited effort to obtain a
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wider participant population and ignored alternative venues such as email and the internet. 
However, it is argued that the data collected from such questionnaires would have been limited. 
Significance would be derived from volume of participants and statistical analysis of the results. The 
limited number of participants, combined with the diversity of data suggested obtaining sufficient 
data for statistical analysis would be difficult with a global workforce and often limited access. It was 
concluded that questionnaires did not represent a viable means of data collection and were not 
pursued further.
Case-Studies
Case-studies were believed to offer a good avenue for data collection. They were primarily seen as a 
means of developing knowledge of prevailing conditions in current emergency situations. The 
research included five overseas field trips, coalesced into three case-studies, all of which contributed 
significantly to the development of the thesis. The Uganda and Ethiopia case-studies were used for 
framework development and the Myanmar case-study was used to consider the field application of 
the produced tool.
Almost 9 months were spent overseas. The majority of trips were of one month duration, with a dual 
purpose of research and consultancy for the host-agency. This meant time on the ground could not 
be dedicated to research for the thesis. This was unavoidable, as travel and involvement in a 
humanitarian situation was not feasible without the support of an agency. Security, logistics and 
funding meant that agencies were not willing to support student research without benefit to their 
operation. The impact is suggested to be minimal, as agency specific objectives often aligned with 
those of the research. Additionally, the extra objective occasionally allowed for added benefit, as can 
be seen from the publication of the Ugandan experience in Steele, Clarke and Watkins. (2008).
Bastable (2008) commented that a greater breadth of understanding may have been possible with a 
large number of brief field visits, providing greater scope. This may have been so, but, limited 
funding and time constraints meant that an extensive range of case-studies was not possible. In 
addition, the Myanmar experience illustrated that shorter case-studies limit the understanding of 
often complex situations. As such, it was not until in an operational position with Merlin, with key 
managerial responsibilities the extent of influence from agency specific factors was understood. It is 
therefore felt that a few key case-studies yielded a greater understanding of the factors involved and 
was the correct approach.
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13.2.3. The framework development process
A logical approach to the provision of guidance suggested a comprehensive understanding of 
emergency situations and available water supply processes was needed. The literature review 
provided an understanding of emergencies and the emergency response, as well as allowing 
investigation into water treatment and supply processes. In the early stages of the research, little 
knowledge was possessed beyond that contained within the literature. Initial research planning 
identified three basic steps needed to develop the framework, including:
1. Development of an understanding of the prevailing conditions in emergency and post­
emergency situations,
2. Evaluation of potentially suitable water treatment and supply options, and
3. Assessment of tools available for linking situational factors with water supply options.
The development of the framework became a process of developing and integrating these three 
steps.
Prevailing conditions in Emergency and Post-Emergency Situations
Limited literature available gives greater significance to the case-studies and expert opinion. 
Developing a comprehensive understanding of emergency situations was achieved predominantly 
from the Ugandan and Ethiopian case-studies combined with comments from interviewed 
humanitarian staff. These offered a good insight into two widely different situations and opened 
opportunities to discuss issues with a wider range of humanitarian staff. Whilst it is acknowledged 
that many of the comments received were likely biased, they provided a useful insight into how 
different people and agencies responded. This research culminated with the determination of the 
influence of salient factors in the move from the emergency to the post-emergency environment, as 
presented in Figure 5.5. It was concluded from collected data that the logical influence of identified 
salient factors could change significantly depending on the prevailing situation. As a consequence, 
the original, framework-led approach was shifted and became more 'user determined'. Later 
feedback on the completed framework supported this shift. The original approach suggested that it 
would be possible to determine a set of prevailing conditions that would hold true across most 
situations, and was put forward by Steele and Clarke (2008a). However, it became apparent that this 
would not be possible, initially from Weatherill and Dorion (2007) and later from experience in 
Uganda and Ethiopia. It was confirmed by comments from Aslanov (2008), Sherlock (2008b) and 
Shrestha eta!. (2008).
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Available Appropriate Water Treatment and Supply Options
An accurate understanding of available water treatment processes was instrumental in assessing the 
potential applicability of different systems. A considerable amount of time was spent reviewing 
water treatment and supply systems and a detailed review of water treatment processes was 
completed. There is a wealth of information available covering the application of water treatment 
processes in the developed world, but by contrast there are relatively few resources for water 
treatment and supply in emergencies or development. It was felt that for completeness, the 
framework needed to provide technical information to support decision making. None of the 
literature was believed to be sufficient, and as such it was necessary to develop a technical reference 
document. No single document possessed all of the necessary information; namely the inclusion of 
process theory, design, operation and maintenance for systems in emergency and developing 
situations. The technical reference used in the framework, presented as the Table of Options and the 
Summary Review of each technology was developed through literature, experience operating 
emergency systems at the Jim Howard Pilot Plant at the Shalford Water Treatment Works, the case- 
studies and in discussion with technical experts. An extended period of time was spent discussing 
operational issues with Thameswater staff at a number of the water treatment sites in the Thames 
Valley region in the UK. Furthermore, a number of sites were also visited in Holland, including the 
Beesbosch Reservoirs, Leuidin works and Oldeholtplade works. In total, 10 water treatment sites 
were visited in the UK and Holland, covering 14 water treatment processes, the details of which are 
included in Appendix B.
Reviewing the progress of the research, it is felt that perhaps the time spent on this area was 
excessive. Greater attention could have been given to developing the technical reference guide and 
giving more attention to the framework itself. The majority of the research into water treatment and 
supply options is included in the appendix and not in the main thesis. It would perhaps have been 
more beneficial to include an additional case-study, or to have spent more time approaching experts 
in the humanitarian field. Despite these comments, it is suggested that the framework is stronger for 
having a detailed and accurate analysis of the available water treatment and supply options.
Linking situational factors with available options
The complexity of linking the situational factors with requirements of a water supply system was 
effectively illustrated in Figure 5.3. The initial framework was a combination of data collection and 
analysis tools, with a flow chart directing progress through the system linking identified factors to 
water treatment and supply options, presented in a three tiered reference document. The ability to 
determine the influence of factors depends on the quantity and quality of data collection and
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analysis, which is likely to be a compromise between what is needed and what it is feasible to 
collect The same is true of data analysis. It is assumed that the user will always have a level of 
knowledge of the issues and hence guidance on data collection and analysis is relatively limited. 
Some guidance is based on existing literature and some developed as part of the research. The most 
notable, and perhaps controversial element, is the economic and technical assessment of a 
community based on visual observations and present infrastructure. It was found that the literature 
provided little indication on the willingness-to-pay and the available disposable income within 
communities (Cairncross and Feachem 2000). None of it was related to operational costs associated 
with a particular water treatment and supply systems. This is understandable, considering the 
subjective nature and the diversity of issues that would impact on it. It was argued, however, that 
the economic development of a community is likely to be linked to the ability to support a water 
supply system. Based on this premise, a method of relating economic and technical community 
characteristics was developed and put forward. There has been little opportunity to verify the model 
developed. Comments from Shrestha et al. (2008) suggested that it was a logical concept and 
application in Myanmar suggested that it is possible and valid. However, further work is needed to 
confirm its validity in decision-making. It is apparent that decisions will continue to be made on 
incomplete information and the framework attempts to steer a middle path.
The development of the guidance framework was an involved process that pulled together a number 
of strands of exploratory research. A logical, but intuitive approach by the author identified three 
main areas for research, which was used to develop the framework. Basing the framework 
development on literature and two case-studies is not sufficient to confirm applicability in all 
situations. Comment from experts minimises this risk and peer review suggests that it is applicable in 
the field, as does the third case-study. The framework has been taken as far as possible within the 
confines of a doctorate research project. Further application, review and constructive review are 
necessary to identify potential issues in scope of application. It would be appropriate if the 
humanitarian industry saw merit in developing the framework from the conceptual stage into a 
practical and standardised approach to water supply selection in post-emergency situations.
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13.3. FRAMEWORK SWOT ANALYSIS
13.3.1. Strengths
Concise, yet detailed guidance
The three volumes offer a concise document with detailed support information, which facilitates 
application as a rapid tool. It may help to avoid it being discarded as too complex.
W ide and current knowledge base
It is based on a considerable literature review, field research and opinion from experts. This lends 
considerable weight to the guidance and promotes informed decision-making.
Rapid assessment tool
The framework can be used for rapid assessment to aid quick decision-making; part 1 includes the 
basic elements essential for informed decision making.
Inherent Flexibility
There is a high level of flexibility to allow the specific weighting of factor importance, which ensures 
a comprehensive understanding and a wide scope of application.
Three Part Document
The three documents, including the guidance framework, supporting information and summary 
sheets, allows one or all parts to be used. All three link to allow for the user to flick between each for 
additional information and to travel with only one component if needed.
13.3.2. Weaknesses 
Reliance on User
There is reliance on the practitioner to apply the framework in a logical manner. Haphazard or 
partial application may result in unwarranted importance given to less important factors or 
ignorance of other issues.
N o t a Guarantee
The framework does not guarantee that the practitioner will reach an appropriate solution. It is 
designed to aid in the identification "appropriate solutions", but does not guarantee that one can be 
realised in any given situation.
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Lim ited verification
The framework has been developed on a limited number of case-studies and expert opinion. It is 
possible that it will not be applicable in all situations because of this. It is suggested that there is 
sufficient flexibility to allow adaption to new environments if encountered.
13.3.3. Opportunities 
Size
The framework is already relatively small, but it would be entirely possible to reduce the physical 
size down to pocket-size. With the greater availability of computers in the field it would be easy to 
distribute it in electronic form, reducing the physical document to only a few pages, or even the 
complete transfer to fit on PDAs or other.
Tim e of Application
The framework was designed for application by relief agencies during the recovery phase of a 
response. The factors identified and included have been shown to be important in the gap between 
emergency and development. However, the framework can be applied at any stage of an emergency 
response. This makes it useful for supporting both DRR and Early Recovery initiatives and presents 
opportunities of wider application.
Use in conjunction w ith other methodologies
The framework is applicable in combination with agency-led programs, but can also be used to 
support participatory methods such as PHAST to support understanding and discussion.
Varied Use
The range of technical content and supporting information allows the framework to be used either 
as a complete document to aid understanding of a situation, or as a reference guide for identifying 
issues and/or opportunities associated with different options.
13.3.4. Threats 
Implementation
The framework does not provide guidance support for the development of a solution. There is no 
supporting information for a complete WASH program and similar considerations would be needed 
for hygiene promotion, training, and sanitation.
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Lim ited Scope
Though there is a significant knowledge base within the framework, derived from expert opinion and 
case-studies, it is suggested that further trials are needed to ensure application in a wider range of 
situations. Continual feedback on performance would allow continual improvement. Additionally 
there is limited support for sanitation and hygiene and it is suggested a similar guidance framework 
could be developed to cover these areas
User ability
As a tool, it will only be as useful as the practitioner makes it. Inappropriate options may still be 
selected if too much significance is given to some factors and others are overlooked. The framework 
is simply a tool to support the practitioner and cannot represent a replacement for logical thinking. 
The practitioner will need some water and sanitation capacity to maximise the potential benefits to 
be gained from using the framework. There is sufficient assumed knowledge within the framework 
to suggest a practitioner with no experience may find it difficult get the most out of it.
It is also possible that users with a great deal of experience and technical capacity, and users with 
too little, may both be tempted to ignore the outputs of the framework. Indeed in some cases it is 
suggested that it is not applicable due to the ability of the potential user. However, in these cases it 
can still have a use either as a reference guide or as a check to ensure all potential issues are 
accounted for in the framework.
13.4. APPLICATION OF THE FRAMEWORK AND SCOPE FOR 
FURTHER DEVELOPMENT
As a multi-dimensional process, the aim of initiating long-term recovery early during an emergency 
intervention (Meritens and Lattimer 2008) is plausible, logical and potentially confrontational. 
Despite claims that there is sufficient difference in objectives, mechanisms and expertise, for early 
recovery not to interfere with relief activities, it is suggested that a conflict in objectives will remain. 
Resources, staff capacity and time are all predicted to limit the attention given to early recovery 
during relief. Furthermore, staff acceptance of early recovery objectives during relief may be limited. 
However, comments from experts recognise the importance of early recovery; Sherlock (2008b) 
stressed that the time for thinking about recovery was right at the beginning. Aslanov (2008) 
recognised a role for development in complex emergencies and Brandt (1997) discusses the merits 
of 'developmental relief. From the diversity of area, it is expected that the wider acceptance of early 
recovery will vary.
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Development in a relief style is perhaps flawed; development aid is often more concerned with the 
social implications, recognising the necessary commitment in time (Carter 2008). Appropriate 
solutions are only half the issue (Cairncross and Feachem 2000) and a system is sustainable, not 
simply because there is the means to sustain it, but also there is the motivation to do so. Community 
participation becomes an important issue, recognising the role the community as both the consumer 
and stakeholder. It is perhaps unrealistic to suggest that an outcome predicted to take three years 
by some initiatives (IFRC 2004) can be achieved in the latter stages of an emergency response; but, 
therein lays the conflict in approach to recovery aid. This research shows that there is potential for 
lasting solutions during a relief response. This must include a participatory working relationship with 
the community as well as sufficient situational understanding to aid in logical and appropriate 
decision-making. It is felt that the guidance framework offers a methodology for justified and 
repeatable decision making, but it requires further validation with additional case-studies and peer 
review. It is suggested widespread application by a number of practitioners is needed to administer 
the proverbial litmus test' and confirm the research.
An interesting avenue for further research could be looking into the time and money that is 
warranted to maximise the benefit of a water supply system for recovery. As a tool for rapid decision 
making, it is suggested this discussion is of limited importance for the current framework. However, 
it would be of interest in the greater understanding of recovery, if there were evidence to suggest 
the added benefit from focussing on a recovery water supply as opposed to other areas, such as 
economic development. Access to water is a basic human right, and an improved water supply is 
seen as a prerequisite to development. However, further research may provide more accurate 
guidance as to the time, effort and funding that should be dedicated to such developments.
The discussion concludes that much of the original thesis thinking remains valid. It has led to the 
production of a detailed, yet concise tool to support of decision making in recovery programs. It is 
concluded that there is significant merit in the thesis research and a significant contribution to the 
knowledge base for recovery in humanitarian interventions.
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14. CONCLUSIONS
The traditional approach to development in the wake of an emergency response has led to 
constraints in the provision of humanitarian services. A gap in knowledge and understanding exists 
at the point of transfer of responsibilities from relief to development phases due to associated 
changes in staff, resources and approach. It has been proposed that post-emergency communities 
offer the potential for development beyond recovery. The presence of the relief agency and their 
considerable knowledge and understanding of the emergency environment, developed in close 
working relationship with the affected population, can act as a catalyst for recovery. It has been 
argued that, with the commitment to the Millennium Development Goals, every opportunity should 
be taken for the development of sustainable community water supplies.
It has been established that there existed no significant guidance for decision making which focused 
on the consideration of appropriate water supplies in post-emergency environments. Current 
practices for decision making were seen to follow an intuitive process based on the individuals' 
technical capacity, experience and personal approach to a situation. It was confirmed with the 
research that this approach can lead to the inappropriate selection of water supply systems for post­
emergency community development. Therefore, a logical and systematic evaluation of situational 
factors affecting the appropriateness of water supply solutions would make a significant 
contribution to knowledge. Furthermore, the development of a guidance framework would aid 
decision-makers in the establishment of a lasting water supply system for the recovery and 
development of disaster affected populations.
The purpose of the research has been to develop a justified guidance framework to support the 
development of a holistic understanding of the emergency environment, allowing repeatable 
decision making for appropriate water supply solutions for recovering communities. The research 
expanded the existing knowledge relating to the understanding of emergency and post emergency 
environments through case-studies. Furthermore an approach was developed to evaluate the 
applicability of water treatment and supply processes for post emergency situations.
It was concluded that as the emergency situation evolves from relief to development there is a 
complex interaction of social, technical, environmental, political and other factors that directly 
influence the suitability of specific water treatment and supply processes for the sustainable 
development of recovering communities. This conclusion was reached after a detailed 
understanding of emergency and post-emergency environments was developed in relation to the
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salient factors that identified the characteristics that an appropriate water supply system would 
require.
A critical and detailed evaluation of water treatment and supply processes that may be appropriate 
for recovering communities has been developed from an extensive review of literature and was 
expanded and consolidated though current expertise on advanced water treatment systems in 
Europe. The research developed a comprehensive set of characteristics that could provide a unique 
description of water treatment and supply processes. The further development of a method for 
ranking specific process characteristics allowed the evaluation for suitability of application in post­
emergency situations. By consolidating this development into a series of tables, allowing rapid 
comparison between processes based on a ranked criteria, and support by a novel SWOT approach 
to process review, a dynamic and significant tool for process evaluation was produced.
The understanding of the post-emergency environment was combined with the critical evaluation of 
available water treatment and supply processes to produce a guidance framework for decision 
makers. The framework is a method for evaluating identified salient factors in a post-emergency 
situation to assess the appropriateness of available water treatment and supply options. It provides 
a methodical procedure for decision-making that retains user flexibility, whilst supporting a 
comprehensive understanding of a situation. The three-part guidance framework has considerable 
application in a wide range of situations and can support decision making for a number of different 
purposes. Field application in the wake of the recent Cyclone Nargis disaster showed it to be an 
important tool to support decision-making. Critical review and comment by experts in the 
humanitarian industry concluded that the developed framework had the potential for broad 
application in post-emergency situations.
It was hypothesised that the development of a guidance framework for decision-making in the 
selection of suitable water treatment and supply systems for recovering communities would provide 
significant support for agencies operating in the post-emergency environment. Furthermore this 
would reduce the gap in service provision and knowledge that is characteristic of the traditional 
approach to relief and development, thereby facilitating recovery. The framework has played a 
pivotal role recovery and has given assistance to rapid decision making in the formulation of 
response and recovery initiatives. It is concluded that the framework does minimise the gap in 
service provision by facilitating the use of previous knowledge developed by the agency before 
entering the recovery phase. This was only achieved through the considerable knowledge and 
understanding of the post-emergency environment developed from the research and clarified 
through the development of the guidance framework. The research has expanded and consolidated 
the academic understanding of the post-emergency environments with the identification and
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analysis of the factors that affect the appropriateness of water treatment and supply processes for 
recovering communities.
The nature of an emergency response and the evolution of humanitarian situations represent a 
diverse and uncertain environment, which pose particular challenges to analysis and interpretation. 
Each emergency environment may be unique, suggesting that a comprehensive understanding of all 
potential situations is not possible and that predictions can only be made on the logical 
extrapolation of previous experience. Therefore any "system" attempting to provide support for 
decision making in emergency and post-emergency responses must recognise the potential for case 
specific elements that each new situation may introduce. It is acknowledged that the framework can 
only provide certainty for the range of experiences on which it has been developed, including both 
field research and contributions from individuals with extensive humanitarian experience. This 
signifies an inherent weakness in all guidance and should be counteracted by a consistent feedback 
mechanism, which allows the continued development and adaption of the framework in the light of 
new understanding. It is suggested that this is a significant avenue for continued research to expand 
the scope for the framework application and for the further development of content and approach.
The tool has been developed to the extent that was possible within the limits of the doctoral 
research program. It now requires the professional development and transformation from a 
research conclusion into a document of marketable value. It is not envisaged that the tool will ever 
represent a commercial enterprise; however if it is to be adopted as a tool for supporting 
community water supply development, it needs to be of the quality and presentation such that it is 
attractive to relief staff, national counterparts and stakeholders involved in the recovery process. 
Further research is therefore needed to determine how the framework can be moved from a 
theoretical procedure to a practical tool with widespread application. This should include both 
further field testing, but also discussion with international relief and development agencies into 
methods of use and presentation, including application in electronic format and as computer 
software.
The thesis has succeeded in achieving the overall purpose of the research; to produce a verified tool 
to support decision making for the identification of long term water treatment and supply options 
for post-emergency situations. The developed guidance framework is unique and has significant 
importance for decision-makers considering the requirements for a sustainable water supply system 
for a recovering post-emergency community.
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